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FOREWORD 


Volume'* of tills scries are prcpaml primarily for the general practi- 
lioner, the general surgeon and the diagnostician. To represent adefpiately 
the work of the Mayo Clinic and the Mayo Foundation, however, for some 
years the sjH.'cialties ami pure science have required representation. 

For reasons that have been given in previous volumes, only the titles 
of articles which have been published in Mayo Clinic numbers of Medical 
Clinics of Nortli America and of Surgied Chiiias of North America are 
printed herein. Also cTplaincd lieforc are the principles which guide the 
etiltors m choosing articles from the 1‘roccedings of the Staff Jlcetings of 
the Mayo Clinic for repre.'cnlation in Uiis book. 

Jfaterial represented herein was rccch'cd from December 1, 1046 to 
Nos ember 60, 1947, inclusive. It w.is composed of 751 papers, 122 of them 
from the Proceedings. Of these seventy appear in full, si\ty-siv by abridg- 
ment, ciglity-sL\ by abstract and of 529, the titles only are given. 

On the title page the names of U)e editors appear. Equally essential 
work, however, wa-s done by the following: Marcia Nutlbg, executive 
assistant, and her aids Uercilh Bandcl I.emon, Irene Weist Soiithwick and 
IJerncttc Ilimle; Eleanore Clappier, managing editor of the Proceedings 
and her assistants Helen Taylor Beahrs and ^largarcl Thompson; Beryl 
Davis, Alice Cartwright, Dorothy Willius and Maty jknn Grottmn, who 
read the proof. 

DtVISIOV or PoBLICATtOA'S, 

II0CHR.STCR, MtxNKsoTx The Mato Clinic 

Soeemher, 1948 and 

The M.oo Foundation 
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ALIMENTARY TRACT 


ESOPHAGEAL HUTAL HERNIAS OF THE SHORT ESOPHAGUS 
TVPF,: ETIOIOGIC AND THERAPEUTIC CONSIDERATIONS* 

ARTHUR M OI£KN* AND STUMIT W HVRUINGTON 

Ifcrnialionof tliestomncli through titcosnphagcnl hiatus of the diaphragm 
has been a subject of great interest in recent years Improvements in roent- 
geno^apiiic methofJs hai’e enabled the roentgenoiogiit to recognize this 
condition nilh increasing frequency. Although the clinician has become 
conscious of the frequent occurrence of hiatal hernia and is familiar with 
the a.i-mptom complex which suggests this condition, it remains for the 
roentgenologist actually to demonstrate the presence of hernia. 

The present paper concerns our experience in 220 cases of short esophagus 
with partial thoracic sloimach that li.avc been seen at the Mayo Clinic in 
the past eleven years (1.035 through 1015). As «ill he readily apparent, 
hernia of the short esophagus t 5 *pc presents problems didcrent from tliosc 
of the usual hiatal hernia. It is of interest that the cases of short esophagus 
comprise approximately 10 per cent of the total niiiiiber of hiatal hernias 
seen in this period. 

PRESENTATION OP DATA 

Tlic diagnosis of short esophagus with f^arti.d thoracic stomaeli was 
made on the basis of rocntgcnographic Cntlings. esophagoscopic examina* 
lion and, in many cases, histologic study of tissue removed at esopliago- 
scopic examination. In many instances the roentgenologic evidence of short 
esophagus with partial thoracic stomach was indisputable. In 149 of tiie 
220 cases (CS per cent), the diagnosis was confirmed or established by 
esophagoscopic examination. DifBcHlty in Uic differential diagnosis between 
stricture of the esophagus with and wiUiout a partial thoracic stomach was 
encountered in some eases. In questionable eases, biopsy of the mucosa 
just below the stricture was taken at esophagoscopic examination for 
identification of the inucos.a. In fifty-two cases of such character, gastric 
mucosa was recognized at histologic examination. All cases of esophageal 
slriclure of doubtful etiology were excluded from tlie group. 

AGE, SEX AND ODESITT 

Of the 220 patients, 141 {01 per cent) were males and seienty-nine (3G 
per cent) were females. The age of the patients is indicated in figure 1. 
The great majority of patients were in the older age group. In (his entire 
series, 115 patients (52 per cent) were obese at the time of examination or 

• Abridgment of paper published in fuU m Tbe ibuntfll of Itoracic Surgery. I7'IS0-i09 
(Apr.) 18i8. 
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had been obese prior to the development of symptoms of obstruction. On 
the other hand twenty-four (11 per cent) were greatly undernourished- 
These latter also had esophageal obstruction. 



SYMPTOMS 

The sjtnptoms arising from the esoph.ngus are particularly significant in 
cases of short esophagus and liasc been tabulated in the 220 cases studied 
in this scries (table 1). 


TABLE l 

SrvrroMa RtrER.«sLc to Csopnxccs a 8J0 Cases ix Scbies* 



Cases 


1 

Nlmticr 

1 

1 Per cent 

0(.4tn]rtii>n to iiralluvine 

I6S 

75 

dutms 

71 

32 

EAopUjrsi paut 

20 

0 

. ...| 

IS 1 

8 

No ro^KACral (/nptoRU. . ... 

IT 1 

8 


Mwe UiAn oti» > 7 TcfacnB to ntsoy 
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The frequent occurrence of dysphn^a is notewortliy. One hundred sixty 
five of the 220 patients (75 per cent) complained of obstruction to the 
passage of food on smdlowing. In 154 of these cases, an actual obstruction 
Was demonstralcil, cither at csophagoscopic examination or when sounds 
were passctl over a previously swallowed thread It is of interest that in 
seventy-six cases, the dysphagia was intermittent or the sjmptoms of 
obstruction varied in <legree. This obseiwation certainly indicates Uiat 
spasm of the CNophagns plays a definite part in the dysphagia associated 
with the short esophagus in many cases. 


ROE.VTGEXOLOC1C DtAGNOSIS 

The roentgenoscopic diagnoses in our 220 cases are listed in table 2. In 
182 of these cases the amount of stomach above the diaphragm was esli- 
nialtxl. In 35 per cent there were 2 inches (5 cm.) or less of stomach above 


T.MILF, « 


UorsTfsr'oscoPic Duevosis is C\sEa or Short Esopii' 
193^ Tmooccii I!>IC 


Sliorl esoptujus 
llistsl h«rnut 

Slrictur? of lower pari of cviphapis 

lUnphnfteal rpasm 

llamanma (aMwj.ntnt mlb brrnsa) 

Inilotemunate 

Total 


Cases 

19S 

40* 

SO 

7 

3 

1 


* III the early }ear« cohered !>> (bis invr>tigation iMveffort wasmaJe to determine the type 
of hernia 


the diaphragm. From 2 to 4 inches (3 to 10 cm.) of stomach were visible 
aliove the hiatus in 5.3 per cent, ami mote than 4 inches (JO cm ) of stomach 
were intrathoracic in 12 per cent. 


ESOPHAGOSCOriC FINDINGS 

Esophagoscopy was performed in 140 (CS per cent) of the 220 cases. 
Examinations were performed once in 125, twice in eighteen, three times 
in four, and four times in two cases. In 126 of the 149 cases in which 
esoph.igoscopy was carried out, the distance from the upper incisor teeth 
to the esophagogastric junction was measured at the time of csopUagoscopy. 
Tliis distance was 14 inches (35.6 cm ) or more in SC per cent, and less Uian 
14 inches in C4 per cent of cases. Inasmuch as the distance from the upper 
incisor teeth to the esophagogastric junction at the diaphragm is approx- 
imately 10 inches (40 0 cm.) in the average normal adult, it is evident that 
the csophagoscopist and the roentgenologist agreed closely in their estima- 
tions of the amount of stomach in the thorax. 

The presence or absence of nlceration was noted in all cases. Significant 
ulceration was reported in eighty-nine cases (60 per cent), slight ulceration 
in twelve cases (8 per cent) and no ulceration in forty-seven cases (32 per 
cent). At the time of esophagoseopy esndenceof diffuse ulcerative esophagitis 
was found in twenty-two cases (16 per cent). 
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Specimens of tissue -weie taken for microscopic examination in etgkty-six 
cases In many cases esophageal stricture was present and tissue was 
removed in order to determine the type of mucosa immediately belovr the 
obstruction In fifty-two cases gastric mucosa was demonstrated at histo- 
logic examination to prove that a short esophagus was present. In thirtj*- 
four cases biopsy was carried out to exclude maUgnant disease. In three 
eases carcinoma was found in association with a short esophagus and partial 
thoracic stomach Two o! these caieinomas were gastric in origin; the other 
was a squamous cell lesion. In thirty-one cases inflammatory tbsue was 
obtained Adenocarcinoma occurring in the herniated portion of the 
stomach was revealed at transthoracic exploratoiy operation in one addi- 
tional case in the series 

In our experience, esophagoscopic examinations are performer! most 
satisfactorily with the aid of both topical and general anesthesia. After tlie 
throat is prepared by topical application of a solution of 20 per cent cocaine 
to the piriform sinuses, the patient is anesthetized with pentothal sodium, 
administered intravenously. In a patient who has a short esophagus, the 
esophagus is found to be a straight tube without tortuosity or rerlunclancy. 
The normal deviation of the lower part of the esophagus anteriorly ami to 
the left is absent. If organic stenosis is not present, the esopliagogastric 
junction is usually found to be open; the uormal sphinclcric action of the 
cardla u not encountered, and there b often a free flow of gastric secretions 
into the esophagus (incompetent cardiac sphincter). Shortness of the 
esophagus may be demonstrated by actual measurement also. 

CTIOLOGV OF THE SHORT ESOPHAGUS 
Congenital Short Esophagus. — ^The 220 cases of short esophagus which 
are the hash of this report were studied carefully from the standpoint of 
cliolog}'. Patients who gave a hbtoiy of dysphagia from birth or early 
childhood were considen^ to have a true “congenital short esophagus.” 
There were nine (4 per cent) such patients. Their ages varied from three to 
thirty-six jeats- Five of them were less Uian ten years of age at the time 
they were first seen at the clinic, two were between ten ami nineteen years 
of age, and two jiatienls were thirty-five and thirty-six years of age. 
respectively. Xone of these patients gave any hlstoiy of ingestion of lyc or 
other caustic poisons All nine had smooth strictures at the esophagogastric 
juncture without evidence of ulceration. All were Ireateil successfullv nl 
the clinic or elsewhere by means ol dilatations performed over prc%’iouslv 
swallowed threads (fig. 2). 

Wiy all the patients who had true congenital shortening of tlie esophagus 
had nssociatwl strictures b a question that b difficult to answer. These cases 
are siniil.ir to Uie series reported by Findlay and Kelly and Jfanges and 
ricrf. Obviously, the presence of esophageal stenosis pcrmiltetl an early 
recognition of the condition and it b conceivable that true congeniuil 
.shortening of the esophagus luis escaped detection in other cases because 
of the absence of any sjuiploms. 

Short Esophagus of Indeterminate Etiology.— The next group of patients 
to con«idcre<I are tho^ who presented tlie picture of short esophagus 
without any obvious eliologwr bads. Tlicre were forty patients (18 per 
cent) with shortening of the esophagus of indeterminate eliologj-. Five of 
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those forty pnticnts, all between forty-five and sixty years of age, bad no 
symptoms referable to Uic gastro-iatcslmal tract. Roentgenologic slmJies 
of the esophagus and stomach had been j)Crformcd at the patients’ rcqueit. 
Although no endoscopic studies were done on these five patients, the 
roentgenologist’s diagnosis of short esophagus ssns definite. The other 
thirty-five patients in the group in which the etiology was indeterminate 
came to the clinic complaining of dilTicuIty in swallowing of recent origin 
but had no otlicr sj-roptonis or history of digestive difficulty (fig. ;5). tVe do 
not believe that these patients had true congenital short esophagus. 

Although the ctioJogie factor m the eases in this group has been labeled 
ns “indeterminate.” it b conceivable that a combination of hiatus msiif- 



Tig 2 — CoDe«niUt stihrt esophagus wilh stsicture id a boy aged six years in 1932 « ho had 
bad iljspbayia since birtli, Symptwnshasc Uren eontroHed by dilatation since 1032; a, c-ojih- 
ugus and stomach in 1032; h, >o IMS. 


TiVivfSsy tA ypiisw. 'jA 

the esopliagus, incompetence of (he cardiac spliincter and finally ulcerative 
esophagitis may have produced the end result. The patients probably had 
' e-iopliageal IdaLal Ijemi-a of long standing nbich produced few or no symp- 
toms until cicatrization of the lower part of the esophagus gave obstructive 
sjTTiptoma. 

Acquired Short Esophagus. — Of the 220 cases of short e&ojihagus \\ith 
partial thoracic stomach, there was an apparent etiologic factor in 171 (78 
per cent). These cases may be divided into several groups. In the first 
group the patients g-ave a history of excessive vomiting. Of tlic tbirty-siv 
patient.s in th'is group, nineteen had obstructive duodenal ulcers, seven 
had vomiting associated with various surgical conditions, two had vomiting 
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of pregnancj-, one vomited because of a brain tumor, one bad frequent 
bouts of migraine with vomiting, and six vomited ns part of a syndrome 
of dyspepsia or gallbladder disease. In this group, the stenosis of the lower 
part of the esophagus nas often pronounced and a number of these patients 
came to us with almost complete esophageal obstruction. 

In the second group of acquired short esophagus tliere were slxty^llirec 
cases These patients gave histories and had signs which suggestexi that 
an esophageal hiatal hernia of the para-esophageal or sliding type had Ijccn 



palicnts had lfad”opcr.tioM rf hiSTSa°L‘'ihe”«,C„‘?^^^ 

palient,. emporap- .nlcrraption „f ,he left phrenic nerae was loilowJdlbv 
aMommal o,wrat,o„ mth replacement of (he hemialed stomach irtn the 
abdomen. In some o[ these eases shottenmg ol the esophagus Tal ^Med ^? 
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ox)cRaion. In ollicrs slorfciiing apparently took place ns a result of 
csopliagifis after operation. The operatu'e cases will be discussed later under 
treatment. 

It is of interest tli.at twenly-lhree of the 250 patients in our series had 
g.an!)la<l(ler disease, in ntidilion to tl»e short esophagus with iiarlial thoracic 
stomach. Also, thirlj--Uvo iKilicnls gave a history of significant surgical 
proce<lures on the upper purl of the abdomen exclusive of repair of hiatal 
hernia. 



Fig 4.— Hiatat brmin of fhort noplwgus lype in a voniBn Dged suty.one Diagnosis 
of large esopLageal tiiatal temi'a had teen made ten jearspreMousIy. Djsphagia present one 
year only. At esopUagoscopy marked eixipliagilo and ufevratioo pre<ieat Strielure and gastric 
mucous zoenihraoe IS} inches (31 8 cm) from uargin of the upper leeth JleJief of dysphagia 
by dilatation. 

In fifty-seven cases the patients gave a history of upper abdominal dis- 
tress of long duration. Eighteen of tliesc patients had diioden.il ulcers 
without evidence of pyloric obstruction. Tlie remainder had epigastric 
distress which was not suggestive of esophageal hiatal hernia. 

In nine patients in this scries a short esophagus with partial thoracic 
stomach was associated with scleroderma (acrosclcrosis). The esophageal 
lesions of scleroderma have been reported by O’Leaiy, Kirklin and one of 
us (A- M. O.). Involvement of the esophageal wall by the sclerodennatous 
process is apparently responsible te the shortening of the esophagus in 
this group. 


S AETHCB M. OLSEX, STUABT TT- lUBHIXOTOX 

In tvTO cases Uie short csopbagos apparently developed secondary to 
cardiospasm. One of these patients, a man fifty-seven years of age, had had 
dysphagia for twenty-four years. He was seen periodically at the clinic for 
twelve } ears before roentgenologic evidence of shortening of the esophagus 
developed. The other patient, a woman sixty-one years of age, had both 
cardiospasm and hiatal hernia in 19tl and on her return in 1044 was found 
to have a short esophagus. 

Four patients were seen who had carcinoma associated with short 
esophagus. In three of these patients the carcinoma was gastric in origin. 
The fourth patient had a squamous cell carcinoma. 

Comment. — As has been pointed out previously by one of us (S. . II.). 

the e\ndencc indicates that true congeniLil short esophagus is rare. It 
occurred in 4 per cent of our group. The congenital factor which appears to 
plav a part in the development of all hiatal hernias U congenital enlarge- 
ment of the esophageal hiatus of the diaphragm. lYeakenmg or disruption 
of the diaphragmatico-esophageal membrane is also necessary for the 
development of hernia. Atrophy of this membrane apparently occurs in 
older persons. Increased intra-abdominal pressure, especially that associ- 
ated with obesity, plays a part in the development of hiatal hernias. 

It IS rea«onabl.v well established that the short esophagus noay be causeil 
by severe esophagitis and ulceration of the lower part of the esophagus 
followed by healing and cicatrization. This is best illustrated by cases of 
excessive vomitmg. in ohtch shortening of the esophagus resulted. Acid 
gastric secretions undoubtedly produced “peptic” ulceration of the lower 
part of the esophagus. Yet we have reason to believe that cardio-esopluigcal 
relaxation alone (iocompetence of the physiologic sphincter at the cardia 
permitting regurgitation of acid secretions into the esophagus) b probably 
not sufficient in itself to cause esophagitb or ulceration. However, if 
incompetence of the cardiac sphincter U associated with hiatal insufficiency 
or luatal hernia over a long period, ulceration of the lower part of the 
esophagus with shortening may occur. 

Furthermore, reflex spasm of the esophagus appears to play a part in 
producing hiatal heriua and short esophagus. Inasmuch as tbi< reflex spasm 
may be produced experimentally by \'agal stimulation or mauipulalion of 
upper abdominal organs, it b reasonable to assume that dborders of the 
upper pari of the abdomen should cause thb spasm dinically. The cor- 
relation of short esophagus with digestive dblurbances in our series should 
add weight to thb reasoning. It b probable that reflex spasm and shortening 
of the esophagus b the first stage in the development of the short esophagus. 

TREATMENT 

Patients with hiatal hernias of the short esophagus tj'pe are not good 
candidates for radical surgical repair. Besults are not nearly as satisfactory 
as in those cases in which the esophagus b norma! in length. Even though 
it m.iy be possible to replace the stomach below the diaphragm after 
temporary interrupUon of the left phrenic nerve, recurrences are common 
in the short esophagus group. As a rule It b desirable to treat these patients 
by medical means. 

In certain cases, however, surreal treatment of the short esophagus may 
be indicated. In some cases symptoms are so severe that some type of 
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surgical treatment must be considered. In four patients in our group, 
temporary or pcrmancut inlorruplion of the left pJirenic nerve only was 
carried out. Three of these four patients were benefited by this procedure; 
one of them had had severe hemorrhages s^hich did not recur after 
phrenicolomy. 

Seventeen patients in this group underwent surgical repair (table 3). 
Ab<lomina\ operations were performed, the herniated stomach was replaced, 
the hernial sac was removed, and tlie abnorraallj* enlarged esophageal hiatus 
was repaired. In some cases of short esophagus the surgical problem is that 
of reconslniction an<l elevation of the diaphragm to a position above the 
stomach. In most of our seventeen cases, shortening of the esophagus was 
noted at Ifie time of operation or had been known prior to operation. In 
some of the cases, however, progressive csopha^tis resulted in shortening 
of the esophagus after an apparent successful repair. 

The most common symptom dem.anding treatment in the 220 cases was 
dysphagia. In our experience dysphagia has been treated most satis- 
factorily by dilatations pcrformwl over a previously swallowed thread. In 
patients whose dysphagia is caused by spasm, dilatation with a 50 F. sound 
can be accomplished with ease. However, in the great majority of instances, 

TABIX S 
Tkeatucmt 


TmttDCikt Cues 

latcnuptioa o( phrenic nerre and agrgical rrpsir 17 

Intcmiptioo of phrenic nerve onfy 4 

Dilatation of stricture . 145 

DJatedoace. 79 

Dilated tirice.. . 23 

Dilated three times . 14 

Dilated four times or (sore 29 


orgauic stenosis is present and graduated sounds up to 45 F. must be used. 
Because of the cicatricial nature of the stenosis, dilatation must be repeated 
from lime to lime. Dilatations were performed in 145 of our 820 cases 
(table S). In about half of these only one scries of dilatations was carried 
out at the clinic. In some of the cases twenty or thirty dilatations were 
necessary in a period of years. 

In the early phases of treatment of patients with organic stenosis, 
diJatetfons must be carried oat every few weeks. However, it usually is 
possible to increase the intervals between dilatations up to six months or 
more. 

On the whole, the results of treating these strictures with dilating sounds 
have been satisfactory. Most of the patients are able to eat almost nor- 
mally. The risk of performing dilatations in this group of cases by tjje 
method described is small. We have had no fatalities resulting from dilata- 
tion in these cases. Dilatation should never be done by blind bougienage. 

Medical treatment is directed against tlie further development of ulcera- 
tion in the esophagus. In the presence of ulcerative esophagitis, a bland tj-pe 
of diet such as that employed in peptic ulcer is desirable. The frequent use 
of antacid preparations will keep gastric secrettons neutralized. For patients 
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who are overweight a reduction program is imperative. It is amazing how 
often sj-mptoms of hiatal hernia can be controlled by keeping the "^'Sht 
don-n and reducing the intra-abdominal pressure- Elevation of the htad 
of the patient’s bed is a valuable aid. The head of the bed should be raised 
12 to 15 inches (30 to 38 cm.) above the foot. This procedure tends to 
prevent reguigilation of secretions into the esophagus during^ the night. 

Admitted!} , the management of short esophagus with a partial thoracic 
stomach is not as satisfactorj* as the surreal repair of the other types of 
diaphragmatic hernia. However, the majority of patients who have a short 
esophagus can live comfortably if they will follow the regimen outlined and 
report for dilatations when necessary. 

SUMMARY 

A study of 220 cases of short esophagus with partial thoracic stomach 
was made. On the basis of this review, the following conclusions may be 
drawn and observations made: 

True congenital short esophagus is rare (4 per cent of the cases in our 
series) In an overwbebning tnaiotity of the csvs£5 sbostening of the esoplv- 
agus IS acquired in later years of the patient’s life. 

Basic anatomic factors in the development of hiatal hernia are congenital 
enlargement of the esophageal hiatus of the diaphragm and atrophy or 
weakness of the diaphragmatico-esophageal mcrobrnue. 

Shortening of the esophagus develops as a result of “peptic” ulceration 
of the esophagus Peptic ulceration of the esophagus may be the result of 
(1) excessive or prolonged vomiting, or (2) incorol>etence of the physiologic 
sphincter at the cardia, when it occurs in association with hiatal hernia or 
nith reflex spasm of the lower part of the esophagus. Reflex spasm of the 
esophagus is the result of stimulation of the vagus nerve and may be 
produced by a variety of digestive disorders. 

Dysphagia is the most common symptom associated with tlie short 
esophagus. In e.arly stages, spasm may be the cause of dj spliagia. However, 
organic stenosis of the lower part of the esophagus develops in most cases. 

Hiatal hernia of the short esophagus Uqie is not favorable for surgical 
treatment. IMien d}sphagia is present, dilatation may be carried out by 
passing sounds over a previously swallowed thread. Aledical mcasure.s are 
directed against furtlier ulceration of the lower part of the esophagus. 

Because the treatment of short esophagus tjT® of hernia is radically 
different from tlial of the usual hiatal hernia, it is important that an 
accurate diagnosis be made. Careful roentgenoscopic studies arc neccssarj’ 
and esophagoseopic examination is frequently required if hiatal hernias of 
the short esophagus tjTie are to be differentiated from hiatal hernias witli 
esophagus of normal length. 
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FAVORABLE AKD UNFAVORABLE RESULTS OF RESECTION OF 
THE \’AGUS NERVES FOR PEPTIC ULCER* 

WALTMVX WAI.TBtlS and IUUOM) A NBinUNO 

Last year in spt'aking before the incctingof (he Interstate Postgraduate 
Medical Association one of us (^V. Vf.) considered some of the recent 
advances in the management of surgical lesions of the upper part of the 
alKlcitnen. At that time also rather brief reference was made to e\periencc 
«ith resection of the nigus nerves op sTigotoiny in twciity-one cases of 
peptic ulceration. Operations in these twenty-one cases had been per- 
formed in the preceding eight months. In one of these cases a large recurring 
perfoniUng gastric ulcer had developed after complete vagotomy and had 
produced symptoms a liich nc<;essitnte<l its remos'al by partial gastreclamy 
(case 1» table 1). 

TARLK I 
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test on August 26, 1947, gave negative results. In both of these cases tlie 
results of the Hollander insulin tests were negative which, according to 
Dragstedt, is indicative of complete severance of the vagus nerves of the 
stomach. 

In another case roentgenographie evidence of jejunitis was found four 
weeks subsequent to operation. This patient, however, did not have any 
recurrence of the ulcer symptoms whi^ were severe before operation. The 
insulin test on this patient, likewise, gave negative results. 

Three additional patients in our series (table 2) continued to have distress 
of ulcer type for nine to ten months following their operations. Results of 
insulin tests on two were negative and no insulin test bad been done on tlie 
third. Roentgenographie studies on one did not give any evidence of 
ulceration and postoperative roentgenologic examinations were not made 
on the other two. 

The proved incidence of recurring ulceration, therefore, is 6 per cent in 
the fifty cases in which one of us (W. W.) carried out resection of the vagus 


TABLE « 

Suspected RBCcRnEsuE.s or Ut.uEB Not Cccwirmeo »t Roe.vkjenoi.ooic ExAinvsTioN 


Cue 

Type of uleer and 
date of vagotomy 

Associated operatioa 

Result of 
insub'n 
test 

Postoperative symptoms 

4 

Duodenal ulcer 
10/31/48 

Posterior ga$tro.en> 
terostomy 

Negative 

Ulcer distress; fullness; 
vomiting; loss of weight 

5 ' 

Gutrie ulcer and gas. 
Iritis <J/i7/4e 1 

Gastfotomy 

1 

Negative 

1 

UlMr distress gradually 
dimiohhiag; ocrasionat 
vomiting 

6 

Duodenal ulcer 
0/6/40 

Anterior gastro^eDler. 
ostomy 


Ulcer distress 


nerves in the period from ^larch, 1946, to March 1, 1947, and symptoms 
of ulcer persisted in another 6 per cent. 

The question has been raised whether the technic of the transabdominal 
resection of vagus nen’es, which was used in these cases and in others which 
we have reported, has resulted in complete vagotomy. The answer is: if 
the Hollander insulin test is an indication of the completeness with which 
the vagus nerves in the stomach are resected, then complete vagotomy was 
accomplished in all thrw cases of proved recurring ulceration and in two 
of the three cases in wliich the symptoms of ulcer persisted, for, in all five 
c-ises results of insulin tests were negative. Moreover, the exposure of the 
lower part of Uio Cbophagus and the TOgus nerves, which was obuined 
during tile course of the opcnition of transabdominal resection of the vagus 
lien cs was gt^ as was indicated by the motion picture which followed 
this presentation at the meeting. 

Unfortunately recurring ulceration is not the only serious complication 
which follows the operation, for io studying the effects of the operatiou 
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on the motility of the gastro-inteslmal tract, nine months after operation, 
\vc have found that 12 per cent of llie patients Lave had persistent, trouble* 
some symptoms, such as bloating, belcliing of foul-smcUing gas, loss of 
appetite, and sometimes vomiting or diarrhea, a scries of complications 
which have been most diflicult to control. Some of these patients have 
complained bitterly of thc«e sj'mptoms. It was our hope that administration 
of urethane of j3-niellij-lclioline chloride (urccholine) as a paras.vmpathetic 
stimulant would be helpful In relieving the discomfort since Ruffin. Crimson 
and Smith have shown that it will increase the frequency and amplitude 
of waves of gastric peristalsis Recenflj* four of our patients who have 
severe carlj' postoperative disturbance of motility received no benefit 
from the U'ic of urethane of ^-methylcholiiic chloride. In all, results of 
insulin tests were negatUe. Our experience with this preparation in relieving 
the distress of the vagotomiretl atonic stomach has been disappointing 

That the operation is not without an imraeefiate and possibly a future 
risk c.innot be denied even though that risk is small. In one of our col- 
leagues’ cases in which resection of the vagus nerves and posterior gastro- 
enterostomy were perforuicil simultaneously in the treatment of a duodenal 
ulcer, persistent gastric retention with hypoprotememin occurred. In spite 
of all efforts <lirected towanl control of these factors the patient died on the 
fourteenth dn.v after operation. At necropsy an unsuspected subdiaphrag- 
matic abscess, the result of perforation of the duodenal ulcer, was found. 
Resection of the vagus ners'cs apparently masked the symptoms of perfora- 
tion in this case and may have done so in two of our cases in which recurring 
ulcers devclopcil. In one of these eases pain occurred in the lower anterior 
portion of the thorax and the left upper part of the abdomen on motion, 
which probably was the result of the perforation of the gastrojejunal 
ulcer with its base on the abdomioat w'all. ^Co^cover, in tliis case relief of 
distress by food and soda was not the same as that frcquentlj’ noted in 
the presence of perforating gaslrojejuoal ulcer when vagotomy had not 
been performed. The other patient has had no pain typical of ulcer but 
has lost his appetite during the past three months (seven months after 
s’agotomy, diiconnection of the gastro-enteric anastomosis, excision of a 
gastrojejunal ulcer and pyloroplasty). The roentgenogram show s a recurring 
duodenal ulcer with a crater. 

In speculating on causes of relief of pain referable to the ulcer immedi- 
ately following vagotomy, we have called attention previously to the fact 
that the relief of pain was not due to llie Lealiog of the ulcer, first, because 
it coufd not heal in such a short time but also because, in four of our cases 
in which pain was relieved, rocnlgenographic examination from two and 
a half to three weeks following operation revealed persistence of the peptic 
ulceration. 

During the first tliree months’ period (ilarch, April and Jlay, 1940) in 
which one of us (W. W.) was performing transabdominal vagotomy, we 
w-ere a little reluctant to accept the risk incuiretf in reducing the patient’s 
blood sugar le\’e] to 40 mg. per 300 cc- or less by injections of insulin in 
order to determine whether the volume of gastric acids would incre.-ise. 

If increase occurs, the result of the lest is considered positive and a positive 
reaction indicates that all of (he branches of the s-agus nerws to the stomach 
bad not been cut. After the problem was discussetl with one of our surgical 
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friends from another clinic, wio assured us tiat he had carried out the 
procedure in many cases ndthout risk, we began using it as a routine pr^ 
cedure approximately ten to fourteen daj's after vagotomy if the patient s 
general condition permitted. Therefore, from that time on we have obtained 
insulin tests in thirty-nine out of forty cases. A study of these insulin tests 
discloses that in 67'per cent of the cases negative results were obtained. 
These negative results indicate tliat all branches of the vagus nerves to the 
stomach had been resected. In 33 per cent of the forty cases, however, the 
tests gave positive results. In both groups we have studied the response 
to resection of the vagus nerves alone and in combination with other 
operations on the stomach with regard to (1) relief of simiptoms of ulcer, 
(2) reduction of gastric acidity and (3) the incidence of motility dis- 
turbances producing troublesome symptoms. In the cases in wluch results 
of the insulin tests were positive, a greater reduction of gastric acidity 
occuned and achlorhydiia developed in a greater percentage than in the 
cases in nhich insulin tests were negative. These figures were 03 per cent 
and 69 per cent, respectivelj’. The incidence of troublesome disturbances 
of motility were about equal in the two groups. The most striking obser\'a- 
lion, however, is the fact that all recurrences of ulceration took place in 
the group of cases in which the results of Insulin tests were negativ'c, a 
circumstance which we are unable to explain. 

In trying to explain the difference in these results with those reporte<i 
by Dr.’igstedt and his associates, we have compared the relative incidence 
in which the operation was performerl for duodena! ulcer, gastrojcjunal 
ulcer and gastric ulcer by ourselves, by EufBn, Grimson and Smith from 
Duke Unlvetsity. by ^.loore and his associates from the ^[asvichuselts 
General Hospital and by Colp from Mount Sinai Hospital, New York. 
Eighty-six per cent of Dragst^t’s patients had duodenal ulcer and 9 per 
cent had gaslrojejunal ulcer. In our series, C8 percent (thirty-four patients) 
had duodenal ulcer and 14 per cent had gastrojcjunal ulcer. If llie sixty- 
eight cases in which oficratioDs on the vagus nerves were perfonned by 
other surgeons at the jlayo Clinic are added, the percentages are Cj for 
duodenal ulcer and 29 for gaslrojejunal ulcer. It is intcrestiug to note that 
the percentage of patients operated on for duodenal ulcer and gastro- 
jejunal ulcer reported by the otliers referred to, except Dragstedt, prac- 
tically parallel those of the Mayo Clinic series (table 3). 

Resection of the vagus ncr\'cs without associated operation on the 
stomach was «lone in only scs'entccn of our fifty cases and in thirty-one 
ftl the sWty-eighV cases id oor collriigues at the cYmic. In ten cases of our 
group the operation was performed for duodenal ulcer. The reason for the 
small tiumlicr of cases of iluodcnal ulcer in which this operation alone was 
carried out was that in tlie other cases of duodenal ulcer the ulcer was so 
large ancl secmeil to Ire of such an obstructive or potentially obstructive 
nature that some type of drainage operation of tlie stomach, such as 
gastro-enterostomy and, in a few cases, g.istric resection, was thought 
advisable and in cases of g-istrojejunal ulcer it was consulcreil worth while 
in most cases to rcrno>e the gastrojejuna! ulcer and disconnect the gastro- 
enteric anasloinoMs nl the time of vagotomy. In two cases the gastrojcjunal 
ulcer and tlie gnstro-cnteric anastomosis were not removed. 

In 87 per cent of the cases of duodenal ulcer at the Mayo Clinic medical 
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treatment has been employed in recent years Ip the complicated cases of 
duo<lenal ulcer in r\hicli operation has been performed partial gastrectomy 
with partial dnodcncctoiny has been the operation of choice. Resection of 
the vngus nerves has been performed in some Cases of this type, in eases 
of g;>.slrojejiinal ulcer and in a fe» eases of gastric nicer. 

If resection of the vagus nerves were cmployc<l in more cases of duodenal 
ulcer in which the lesion is now treated merlically, results of this operation 
might he expected to lie better than they have jiroved in our series. 

Small has inatlc an intensive review of the literature relating to the 
effects of vagotomy m animals and the dlnical results of patients with 
peptic ulceration Time docs not pennit more tlmn the briefest reference 
to these historical data. However, neither those working on the problem 
experimentally nor those working on it clinically to the time Dragstedl’s 
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contribution was made were able to demonstrate to Small’s satisfaction 
that a decisive viewpoint could be reached reganling results of the pro- 
cedure either in animals or in patients. 

One of the interesting contributions, in our opinioo, indicating that 
results of vagotomy might he transitory, was that of Ilarlzell and Vanzant 
who showe»l that from six months to two years after resection of the vagus 
nerves of the stomach of dogs gastric acidity and motility returned to 
normal. The recent clinical reports of Moore and associates indicate that 
the same is likely to recur in some human beings. 

INDICATIONS FOR RESECTION OF THE VAGUS NERVES 
The greatest field of usefulness for resection of the vagus nerves seems 
to be in the treatment of ulceration after partial gastrectomy. Recently 
Priestley has reported on a collected series of sixteen cases of ulceration 
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after partial gastrectomy for ^rbich vagotomy was performed at the Mayo 
Clinic. Results were good in twelve, fair in three and poor in one case. In 
the same study in twenty-one cases of gastrojejunal ulcer after gastro- 
enterostomy good results ha\ e followed resection of the vagus nein’es m 
nineteen cases, fait results in two and poor results in none. Despite these 
figures we are inclined to look with skepticism at tins time on the chance 
that healing of a gastrojejunal ulcer developing after gastro-euterostomy 
will result from resection of the vagus ners'cs alone. The reason for this 
skepticism is a case which we have mentioned pre^uously. In this case a 
perforating gastrojejunal ulcer developed and required partial gastrectomy 
approximately ten months after anterior gjstro-enterostomy, resection of 
the vagus ner\’es and subsequent jejimojejunostomy (table 1). The result 
of the insulin test was negative in this case. 

Resection of the vagus nerves has so far seemed to have merit in cases 
m uhich d3’5pepsia caused bj* chronic duodenal ulcer does not respond to 
a medical regimen and the duodenal ulcer at operation is found to be small 
and not obstructive and other operations are not uecessarj' on the stomach. 
Iw Vbtt X.e’a tas%s cl ovn smes. lu wbVcb Vbvs Vype cf lesvm •present, resec- 

tion of the vagus nen'es has relieved the pain of ulcer at the expense, 
however, of dilation of the stomach with troublesome sj’mptoms of dis- 
tvitbances of motility in three. When tcsoction of the vagus nerves was 
combined with other operations, such as gastro-enlerostoin}', as it was in 
twentj’-four cases of duodenal ulcer in our series, no improvement in the 
results is evident over those which experience of many years in manj* cases 
has shown occur when gastro-eoterostomy or some other operation is 
performed without vagotomj'. Although relief of ulcer distress occurred in 
twenty-two of our twentj'-four cases, recurring ulceration necessitated 
gastric resection in one and troublesome disturbances of motility were 
present for at least nine months in six cases. 

Resection of the vagus nerves has no pbee in the treatment of chronic 
gastric ulcer if the ulcer can be removed in the course of partial gastrectomy. 
In nine of our fiftj' cases resection of the vagus nerves was done for gastric 
ulcer Recurrence of ulcer took place in one c.ise and disturbances of gastric 
motilitj persisted for seven months or longer in. three. 

Experience and time will be required to tell just what place resection 
of the vagus nerves has in the treatment of duodenal and gastrojejunal 
ulceration. 

In 19 1C, resection of the stomach for gastric ulcer was performed in 101 
cases w ith a morlalitj* rale of 2.0 percent. In the same year gastric resection 
for duodenal ulcer was done in 290 cases with a mortalitj* rate of 2.0 per 
cent. In view of the low mortality rale and good results in these cases, 
resection of the stomadi and not resection of the vagus ner\’es seems on the 
whole to be the operation of choice for both duodenal and gastric ulcers. 

SUMMARY or RESULTS IN OUR SERIES 
Resection of ^agus Nenes Alone. — ^In our series of fifty cases to date 
vagotomy' alone was done without other procedure in ten for duodenal 
ulcer, in two for gastrojejunal nicer and in five for gastric ulcer. x\ll of the 
patients obtained relief of the pain caused by ulcer. In three cases of 
duoilenal ulcer and in one of gastric ulcer disturbances of motility occurred 
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after vagotomy. In one case of dnodcnal ulcer and one of gastric ulcer the 
results of one insulin lest in each ease after operation were positive and in 
neither case was gastric acidity mluccd. Four of the patients with duodenal 
ulcer Here reported at dismissal (approTimatcly tiro and a half to three 
weeks after ojKration) as still having visible ulcers on roentgenologic 
examination. Two of these i>atsents gave a positive reaction to the insulin 
test. 

Resection of Vagus Nerves and Other Gastric Operations. — Vagotomy 
with a simultaneous gastric oponition nas performed in twenty-four cases 
of duodenal ulcer, in five of g-tslrojejunal ulcer and in four of gastric ulcer. 
In twenty-two of tlie twenty-four eases of duoifena! ulcer, in four of the 
five cases of Kastroj'ejunal ulcer and in two of the four eases of gastric 
ulcer, relief of distress from the ulcer was ohtainc<l. Ulceration recurred 
in one case of gsistric ulcer and in one ftise of duoilenal ulcer and subtotal 
gastrectomy was necessary six and ten months later. lu another case the 
gastric ulcer fuilwl to lical, and in one ease a duodenal ulcer recurred after 
excision of a gastrojcj'unal ulcer. In all, gastric acidity svas reduced and 
reactions to the insulin test after vagotomy were negative. In six eases of 
duodenal ulcer for wbicli vagotomy and associated gastro-enterostomy was 
carried out, in two cases of gaslrojejunal ulcer and in three cases of gastric 
ulcer, moderate to inarkc<l disturbances of motility developed. Of these, 
one of the patients with duodenal ulcer who reacted negatively to the 
insulin test and one patient with gaslrojejunal ulcer who reacted positively 
to the insulin test had no reduction In gastric acidity after operation. 


SIXTY IXARS OP VAGOTOMY; A RE^TEW OF SOME 
200 ARTICLES* 

TY.ALTER C ALV'AREZ 

It appears that in many individual animals and men vagotomy does 
little barm and can promptly bring about the cure of an ulcer. 

In a few individual animals and men vagotomy produces much discom- 
fort and 511 health and, in animals, it can even result in decline and death. 
WTiy there is this individual difference is not j'et known. 

Vagotomy does not always protect animals and men from the production 
of ulcers. In fact, in some individual animals and men it leads to the 
production of ulcers. 

Since vagotomy must usually be done in addition to gastro-enterostomy 
or partial gastric resection, what is most needed today is an answer to the 
question; Will vagotomy prevent the formation of a jejunal ulcer? Already, 
reports are coming in of cases in which a had jejunal ulcer developed after 
vagotomy (Warren, 1947; Walters, 1947). 

It is interesting that the flurries of interest in lii-vagotomy in the years 
1907 to 1914, 1920 to 1924 .and 1930 to 1934 died down. As so often hap- 
pens, the reasons for surgeons’ having ^ven up the operation were not 
published, 

•Abslr»et of paper published in full b GasUoentecoIogj. 10 4I3-4II (Mar.) 1918. 
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A STUDY OF CERTAIN PROBLEMS RESULTING FROM 
VAGOTOMY IN DOGS T\TrH SPECUL REFERENCE 
TO EMESIS* 

K-\0 inXANG. IIIRASI E. E^EX iAD FRWK C. SIAXN 

An e'qxrimental study has been made in ihe dog before and after double 
\agoloniy at different levels from ibe diaphragm antmorly to Ibe larynx. 
Particular attention has been paid to the medianism of emesis after 
sagolomy at high levels as vrcU as the nervous control of the esophagus 
and the cardia. 

Tlic functional changes after the various operations were studied roent- 
genologically with the aid of barium meals and catheterization with a soft 
rubber tube. Balloon studies were also nwde in many experiments. 

The general bcharior of these animals after the various operations has 
been described in tlctail in the complete paper. The des'elopment of fre- 
quent regurgitation and emesis was a common conseriuence after vagotomy 
was done at, and especially higher than, the level of the lulus of the lyng- 
Similar, although much less severe, phenomena occurred when nutrition 
was maintainwl only by parenteral feeing. 

llie most Important change after vagotomy at a high level iu the dog 
is a complete loss of the peristaltic activity of the loner part of the esoph- 
agus. Tlic lower tno thirds of the esophagus were involved when vagotomy 
was done at any level above the arch of the aorta. 

The paralyzed esophagus was shown to retain food material or sec retions 
which might lie cither partly pushed down to the stomach or partly 
rcgurgilateil, apparently by the ahl of the diffuse tonic contraction of the 
whole cviphagus as a response to tlie rapid distention. Mere retention of 
the food in the p.nralyzed esophagus or distention of the esophagus was 
not shown to lie the cause of the miusca and vomiting. 

Tlic nausea and vomiting in these animals apparently resulted from 
irriLalion of the phaiynx by the large amount of the regurgitated material. 
Tlte response to the pharyngeal irriUilion was found to be more sensitive 
in many dogs after than before vagotomy. Coincidcnll}’ in another series 
of experiments the response to appropriate doses of apomorphinc was 
found to !*e greater after than Iieforc x’agolomy, a result that suggests a 
hyperexcilaldc status of the vomiting center. 

Tlie {Ki^ibility of irritation of the sectioned ncivc stumps as the c.vusc of 
vomiting was chininaled by simihir findings in dogs after the exteriorized 
vagus ners e li-nd been blocked srith procaine hydrochloride. 

Simihir consequences occurred after x-agolomy in dogs on which com- 
plete symjvithelic ganglionecloray had been y>erfomicd. 

After complete sympathetic ganglioncctomy two dogs did not sliow any 
significant change of the function of Uie esophagus and the canlia and in 
a thinl dog the tone of the canlia was only slightly reduced. 

Tlie perutabts of the lower two thirds of the esophagus is dei>cndciit on 
the extrinsic x-ngnl supply. But it is not likely thaUhe ner\-c sujiply to the 
in faO m (lie Atwriewn Jourtat of rb)Ti>oJc.gy. 
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Upper third is derived from Oie branches arising from the vagus posterior 
to the larj-nv. 

The i-flgus contains both inbibitot}' and motor fibers to the cardia. 
TJiere b evidence that llic inhibitory fibers brancJi off from tlie main vagus 
trunlcs above the level of the arch of the aorta and take an intrinsic course 
in the esophageal wall to reach the cardia. 

hen the cardia was freed from vagal control iU tone was never found 
increased but was reduced to different degrees in the majority of cases. 
In one «log the tone of the cirdia was found not changed after complete 
sympathetic ganglioncctomy but was rcduce<i by subsequent double 
cervical vagotomy. 


GASTROSCOPY IN THE DUGNOSIS OF GASTRIC VARICES* 

IIERMiVN J. MOERSCII 

Severe gastro-intestlnal bleeding is always a harrowing experience to 
the afflict^ patient and a source of considerable concern to the attending 
pliysician. It is generally appreciated that severe gastro-intestinal bleeding 
Ls a frequent aceompantment of esophageal varices. It is not, however, 
generally appreciated that such hemorrhages may occur secondary to 
gastric varices, and most textbooks dealing with gastro-intestinal disease 
give scant attention to this possibility. This may be due, in part, to th» 
fact that great difficulty maj' Leexpcriencwl in the recognition of esophageal 
and gastric varices on roentgenologic cxnminalioii, and also to the fact that 
such varices may even be overlooked at necropsy unless special effort is 
directed toward tlieir detection. 

Although roentgenographieexamination of the esophagus is ol paramount 
importance in tlie diagnosis of esophageal varices, experience at the Mayo 
Clinic has demonstrate*! that there is approximately a 30 per cent chance 
that esopliageal varices will esc.ipe delation by this method of diagnosis 
and will be recognized onlj- by esopliagoscopic examhiation. It is doubtful 
that varices which involve the gastric mucosa will be recognized on roent- 
genoscoplc examination in any higher percentage than varices in the 
esophagus will fae recognized. It is, therefore, important that additional 
aids be utilized if ibeir j>rcsencc is to be detected. 

In the event of gastro-intestinal bleeding from either esophageal or gastric 
varices, there is always the problem of whether the bleeding point is situated 
in the esophagus or in the stomach. This is of more than academic interest 
inasmuch as the detection of gastric varices may play an important role 
in determining the type of treatment that is to be utilized in any given case. 
Gastroscopy can be of great value in the diagnosis of gastric varices. This 
fact was clearly demonstrated recently in a study of six cases of severe 
gastro-intestinal bleeding secondary to esophageal and gastric varices. In 
four of the six cases, roentgenolo^ examination of the esophagus and 
stomach showed the presence of both esophageal and gastric varices. In 
• Prom the Bulletin of the American Gastroscopic Club, April, 1917, 
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the other two cases the result of roentgenologic examination was negative. 
On gastroscopic examination, gastric varices were found in all six cases. 
The two patients whose roentgenograms of the esophagus and stom.nch liad 
been reported negative died later as a result of gaslro-intesliiial Heeding 
and at necropsy varices in both the esophagus and the stomach were found. 
Of especial significance was the fact Uiat the source of bleeding in each 
case was a gastric varix. 

Esophageal varices have long been reganled as a contraindication to 
gastroscopy. .VlUiough it is proUab^ wise to avoid the passage of a 
gastroscope m cases of esophageal v.aricc3, 1 believe that the procedure can 
be used, when indicated, without undue risk to the patient if it is carried 
out with care and gentleness. So far, I have cxpcrieneetl no dilTiculty in 
gastroscopic examination of patients who have esophageal varices, and no 
complic-ations have followed the procedurc- 

Gastric varices, as \newed through the gastroscope, have an appearance 
similar to that of esophageal varices as seen through the csopluagosoope. 
The vessels appear tortuous and distended and are bluish in color, nicy 
are best seen when the stomach is only partially distended with air. If too 
much air is used to inflate the stom.ach, the vessels tend to become flat- 
tened and are much more difficult to x-isualize. They are most commonly 
seen along the anterior w*all of the stomach near the lesser cur^'aturc Just 
below the esophageal hiatus. The varices seldom extend down beyond the 
middle third of the stomach, although m one case 1 found them to extend 
as far down as the antrum. Care must be exercbeU in distinguishing gastric 
varices from gastric rugae. Gastric varices have a tendency to bisect rugae 
at an angle of about 45 degrees. 

The possibility that the bleeding Is from gastric varices must always be 
considered in any case of uaexplaine<l gastro-inleslinal bleeding. Gastros- 
copy can be of definite aid in establishing the correct diagnosis in cases of 
this tj-pe. 


nVE, TEN, FIFTEEN AND TIFENTT' YEAR CURES OF CARCINOMA 
OF THE STOMACH FOLLOWING PARTIAL GASTRECTTOMY* 


WALTMAN WALTERS i.vo JOSEPH BERESON 

Beiore ’beginning a discussion of the results of partial gastrectomy in 
tte treatment of cancer of the stomach I should like to call your attention 
to a phase of the study of surs-ival rales which is based on the theory that 
resistance to growth of the cancer cells varies with different individuals, 
t or example, what, other than tins tissue resistant factor, will account for 
a survival rate of 29 per cent and a nonsuixdval rate of 71 per cent among 
patienU of the same age and sex with lesions of comparable size and degree 
^mah^anej* on whom the same operative procedure was carried out? 
What else will account for the survival, for five years or longer, of a few 
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(wticnU with iiilcroscopicnlly proved carcinoma vBo have been denied 
removal of the lesion because of its extent, or on whom palliative pro- 
cedures, such as gaslro-entcrosloinj*. to rclic%v obstruction or local excision 
have been performe<l? 

^ A survival of five years or longer in sonic cases of gastric lesions of a 
high degree of malignancy following partial gastrectomy is a groat stimulus 
to every surgeon to remove all such lesions if this is tcdinicalJy possible, 
on the other hand a discouraging fact is that in some eases in wliich lesions 
arc of low degree of malignancy and prospects for cure seem to be excellent, 
rcciijToncc of Uie carcinoma nill develop in spite of gastric resections of 
magnitude equal to tho'C done in cases of lesions of the most malignant 
tj-fie. The lesson of this seems to be that the human resistance factors must 
lie dctcmiincfl and measures taken to improve them. 

In 1912, Drs. Gray, Priestley and wc with the assistance of Dr Everett 
K. I,ewis, Fellow and First Assistant in Surgery, in the Mayo Foundation 
and the Jfayo Clinic, undertook a sludj* of 11.000 cases in which a diag- 
nosis of malignant lesions of the stomacli had been made at the Jlayo 
Clinic. Of these 11,000 patients, C,352 underwent operations of which 
2,810 were gastric resections. The detaileil review deals mainly with cases 
in n hich treatment was surgic-al. These cases inclutle all in which malignant 
lesions of the stomach were present and in which operation was performed 
at the Mayo Clinic up to and including 1938, with the exception of a small 
number of cases in which the patients w'ere operated on before institution 
of an adequate record sy.stem. 

In the great majority* (90 per cent) of cases tbe lesion was carcinoma; 
in only a small fraction (1 per cent) was lympbosarcoma or fibrosarcoma 
observed. In the operative group with carcinoma tbe decade of fifty 
through fifty-nine years contained a larger percentage of cases (35 per 
cent) than any other decade of life, the decade sixty through sixty-nine 
years also contained a relatively large fraction of cases (99 per Cent), and 
below and above these ages the proportion of cases decreased progressively. 
The mean age of these patients was fifty-five years. The distribution by 
age is almost identical for the cases in which resection was performed and 
for those in which only exploratory laparotomy or palliative operation ivas 
carried out. As a coroUary of this, the relative proportion of cases in n bicli 
the lesion was reraosnihlc by resection is about the same (-14 per cent) at 
ail ages. The resectability rate has increased to 58 per cent during the past 
five years. This is largely attributable to the increased number of extensive 
resections, total gastrectomies and transthoracic resections for lesions of 
the cardial end of the stomach. TTie hospital mortality rate in these cases 
at the clinic, 1908 through 1910. averag^ 16 per cent but in the last five 
years (1042 through 1940) it has .averaged 8 per Cent. 

In the study of the 11,000 cases great pains were Uiken to make the 
foIIow-up regarding survival accurate, and as complete as possible. We 
were able to trace more than 09 per cent of the patients for more than five 
years and more than 98 per cent of the eligible patients for more than 
twenty years. We reviewed carefully the errors inherent in the calculation 
of the survival rates, as they were found frequent^' in medical literature, 
and employed actuarial principles in calculation as a check on calculations 
made by simpler but less precise methods (fig. 5), 
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ki pie'^ent the ouK hope of cure for carcinoma of the stomadi resides 
in establishing the diagnosis at a lime when surgical removal of Ihe growlli 
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Fig 3 — SurviTal cuttm plottwi on a loganlhmic »cal* to lUmtfale the graphic intcipreln* 
tioR of survival rates (From Walters. WalUDAO.Oray. li K.> tmi rn’nlle)'. J.T.: Csrrinomii 
unit other aiottgiuint lesions of the elomach Bv pennUsion of the puVli'hen. W, B. Soundera 
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M possible So fat as is knoivw, ju> patienl ever has been cuml of gastric 
carcinonia definitely by an}* means olber than surgical interi'ention. 
Purlliemiore, from all present prospects Ihc main opportunity to reduce 
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IVr rent of total 

No operation 

1 4,crs 

1 12 7 

Operation 


37.S 

Krptaration onij 

1 '2.431 

ii 3 

Pallialne prncetlure 

i,im 

<15 

Resection 

1 i.m 

iS S 


the ifreal number of deaths nhiefa tbh condition causes annuatfv lies in 
eslubhdung the diagnosis carWt in a greater proportion of cai.es so that 
more patients may be affordwl the possible benefits of gastric resection. 
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Tins h nol iin easy fcal, hs al times the lesion, because of its locution ami 
iniiercnt imlurc, may bewme aclnully inoperable before its presence is 
sUs|>CCtc<l. 

Livingston nn<{ Pack emphasimf llml any consklerution of ulliinale 
results obtained in the treatment of gastric carcinoma should take into 
account first of idt (ho entire niimlier of cases in which the diagnosis has 
ftocn establishcfl and scibserjiiently tfetcriinne how many of tlio patients 
have Jtocn cured. 

The <liaguosis of carcittouia of the stomach was made at the Mayo Clinic 
in 10,8.00 cases in the years 1907 through 1.038 (tabic I). Of these, the 
lesions in 1,C18 (19 7 per cent) were conshlcred to be inofienihle and the 
palicnts riTcivwl only p.'iliiaiive incfllcal Inatinent The remaining 6,949 
(57.51 per cent) patients were siibjeclwl to evjdornlory operation with the 
hope that gastric rcscclinn might Itc «ccomplish«l. Of this group in which 
operation was performed, inoperable lesions were found in 2,431 cases 
(22..3 per cent of the entire series of 10,800 cases) and in each of these 
cases the incision was elosisl uml nothing further was done In another 
additional group of 1,0.3!) cases (0-5 |)or wnl of the original 8erie.s of 10,800 
cases) also moi>crnhle growths were preNcnt but some form of palliative 
proctslure appeared to lie worth while and was pcrformisl Thus, of the 
original scries of 10,800 cases in which the diagnosis was cstidilbhed there 
were 2.772 cases or 2.7.3 per cent In which gastric resection actiinHy w.i8 
uccomplishwi. This means that approsiinatcly one out of four persons for 
whom the diagnosis of gastric carcitioina swis established at the ehtiic during 
these years hfl<l the lesions rcniovwl surgically ami thereby, provided they 
survived the operation, lhe<e iwtienls had some ch.mce of ultimate cure 
In our experience, then, the surgical rate of gastric carcinoma averaged 
37.3 fwr cent over this period of .vears and the resectability’ rate (calculated 
on all patients) was 93 3 per cent. When the resectability rate is calculated 
on the basis of the group in which o|>cmlion was performtal, namely 6,249, 
it is found to lie 41.4 jicr cent. This figure is important because, even 
though the surgic.nl rate is high or gradually increases as time goes on it 
does not mean that the ultimate rcsiills actually are being cnliancesi unless 
by maintenance of a high rcseclabih'tv rate the actual percentage of cases 
in which resection is perfonnesf also is increases! thereby 

Gastric resection was pcrforiiKsI then in 2,772 cases (25 5 per cent) of 
tlie entire series in which the flhignosis of c.ircuiom.'£ was establi.sbed 
Obviously all of these patient.? for whom resection of the lesion was per- 
fomietl (}kI not svn-hv oper.ifron ftml those who nere thus jitft as 
definitely denied the possibility of cure as were those on whom operation 
was not performed. During this pcriml of years the average mortality rate 
for all types of gastric resection, including total gastrectomy , was 10 2 per 
cent. This means that only 9,322 of the 2,772 patients who underwent 
resection actually survived the operation ami therefore had a definite 
opportunity for ultimate cure. Thus, of (he original group of lO.StM) cases 
in which the diagnosis was establish^, in 9,322, or 21.3 per cent, were the 
patients afforded a chance of cure. 

Of this group of patients who had resection performed and who survdved 
the operation 28.!) per cent livcsl five years or longer, 20 4 per cent Uv'ed 
ten years or longer, 13.2 per cent lived fifteen years or longer, 10.5 j>er cent 
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lived twentj years or longer, and 6^ per cent lived twenty-live j-cars or 
longer (fig. 6). . i, r 

Included in the calculation of these rates are all deaths regardless of 
cause. As will be pointed out later, five years subse<iuent to operation the 
mortality rates are close to normal, so that the decrement of patients after 
the fi%'e year mark is largelj- composed of normal deaths. If correction is 
made, for these deaths, the five year sur^’h'al rate becomes 31.9 per cent, , 
Since, as we have seen, only 21 3 per cent of the original group were sub- 
jected to resection of the lesions and survived operation, in terms of the 
original group of cases in which the diagnosis was established, 7 per cent 
of the patients sunived five \ears or more.* 

The aierage surgical rate in our eicpcriencc has been 57.3 |>cr cent, 
although in recent years it has risen to more tlum CO per cent. In turn 
numerous factors determine the resectability rale, which of course is of 



YEARS AFTER LEAVING HOSPITAL 


I ig C Effect of grade of maligoancy OD surriTal ratee. Grade of maliguaucy U aa im- 
portant factor in prognosis. Graph show? sumval curres in cases of carcinoma in which rc- 
aecUon of stomach was earned out Rales plotted on logarithmic scale so that slope gives 
death rate .^fter five years rales approach uonnal. (TVom Waltm, Waltman. Cray. II. K.. 
and Prieslley, J T • Caraooma and other tnalignanl lesions of the stomach. By permlwion 
of the piilAisiiers, W B. Saunders Company, 19ti ) 


paramount importance. In general the resectability rate w ill increase with 
the surgeon's experience and skill. Obilously a lesion which a surgeon 
inexperienced in llie field of gastric surgeo* might consider to be inoperable 
might be readily remo> ed by a surgeon of greater experience in this field, 
riiis has to do with lesions in the upper part of the stomach and those 
perforating lesions necessitating removal o! adjacent structures, such a** 
transverse colon or mesocolon and portions of the pancreas. 

'Tlie value for gastric acidity and the resectability rate appear definitely 
rclatra (table 2). the value for gastric acids increases, the resectability 
rate increases. Patients who have achlorhydria have a lower resectability 
rate in general than those who have some free acid present in the gastric 
contents The full exiilanalion of this relationship is not readily apparent; 


• This vsli^lwu that no palwnU lor whom resection was not performed surviv c. 

this length of lime. Actually « small number did live for Eve years 
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however, m gciicml Ihe more exienMye lesion is apt to be associated wiUi 
low acids or achlorhydria, whereas (he analler lesion is associated more 
Srcquonll} with higher vahips for free acid 


TA1JI.E i 

< AiicisoMs or in*. Stosunt 1007'193s 
Ilc-!iertal>iUl]r r«U BtcMdiog to gaatne aciditj 




Hewctions 

1 

Number 

Per cent 

AchlorLjUria 

2,903 

1.222 

40 8 

1-9 

1 219 , 

107 , 

48 9 

10-19 

554 

2T5 

49 6 

*0-29 

, 523 

283 

1 54 5 

SO-30 

' 300 

203 

55 5 

40-40 

230 

149 

03 I 

J0+ 

20 » 

137 

07 2 


The cITect of the gastric acids on tlie survival rate is interestiug to note 
(table 3). In the group of cases in which free acid was present, the survival 
rate for fiv'c years in those in w'liicb the values for free acid were 30 units 


TA«LF. » 

Cahcisoma or the Stouscii 
Fire >ear >ursiv«l» according to gastric acitlit) 



Patients vbo 

s(ir>icv<l opcra(«ifl 

Li>ed five or more years 
after leaving hospifsl 

Free Bcid, units { 

Total 1 

Traced ! 

1 Number 

1 

I'er cent of 
trace patients 

Aclilorhjclria. 

827 

817 

1 239 

29 3 

1 to 29 

512 

508 

1 122 

1 21 0 

30 or more. 

370 

375 

' 139 

' 87 1 


or more (Topfer’s method) was definitely higher (87.1 per cent) than in 
those in which values for free acid ranged from 1 to 29 (24.0 per cent). In 
tlio group in which achlorhydria was present, interestingly enough, the 
survival rate was between the previous two figures, namely, 29.3 percent. 
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Thus, tho-*e patients l^ho had the ulcerous type of symptoms, which 
incidentally were often of relatively long duration, possessed a somewhat 

DYSPEPSIA p/ ' Ji 


VAGUE A600M1KAL 
DISTRESS 


GENERAL DECLINE fl X 



ao obtained ’’effective' 
sumpfomatic relief following 
p^liahve treatment for 'ulcer* 


HEMORRHAGE | I */. 

Fig 7.— First presumptive symptom rau-,?*] hy carcioom* of the slomafli In more than SO 
pereeut at the caiies.itidtgestiaasras the fiKt<li'(ufl>aAM tMteiltinalmixl Sn per cent U was 
reeurreat pain of «il«r-like character The vagueness of the early »j mptoms is one of the rea- 
sons for late diagnosis (From tYalters.TVaUman.Giay.lJ. K>a»«l I’nVstley, J. T,: Csrcinoma 
and other malignant lesions of ihe stomach. By |>enni«s»on of lhcpuWL«hm, W. B. Saunrfers 
( ompany, lOK 1 


CARCINOMA OF THE STOMACH 


Survival rates 



tig 8 i^tca lollowing nweUtm «,f the stomach compafvd niih iJie tnurtali(> 

rate* among normal r»^^ns m comparable age groups (From Walters, 'Itallman. Cray, H. 

k *naIne8lle>..AT.-C^rcinoniaandotliermaligiianUe*ionsoflhes»f>mach nvpermission 

of the publKher*. «. R. flaunders (’ompattj., WK) 


better clianco of Iiuvins re.,cctiuii pcrfnnned if ojieralion was carried out 
lluti Ihose who pres<nl«I the more usual iymploms of dyspepsia (fig. 7). 
ILilicnts hIio ii.hI mptoms rliarjctertzed more hy debility and general 
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TAltLE 4 

1 iHfisuM* o» Tii» st«omhi Casks i\ Witicit wis I’En»TiK«Fi) 

lfo<|iilat li^alhs iM»ltnortcm 



1 f’atients 


rentomlis 

15*> 

1 44 4 

rneumoma 

IIJ 

31 8 

Mjoranful failure 

U 

3 5 

Niphnlis 

0 

4 4 

i'lifnuiiiar) enilailisni 

u 

' J 8 

Knipyema and other piilinonarj minpltcalunis 

14 

j 3 8 

IfenioiThage 

9 

< 4 

Olulrurtion, rachexia, and wi forlli 

1') 

1(1 (. 

Total fusee of tiecrtip''} ^ 

m 

1(0 

Nermpsy not perfonne<l 

Si 


Total 

r>ii 



TAIJLB i 

(‘AxciNotu Of tiiE STi>M«ni Caaca with RFJ»cnni)\ mrviwl IUtb* 


I’enoil after leaving 
lio'pital, years 

^ I’alienis nbn aunised 

1 operation* 

Lned ticjim 

li mtlieali-sl perhsl 

Total 

Traceil 

I'atienls 

IVr cent of 
tnipwf patients 


1,998 

]A(5I 

5(J4 

48 0 

10 1 

1,595 

UW 

317 ' 

4(1 4 


1.033 

i.trtj 

157 

15 4 

4(1 i 

63« 

fi4V 

6.J 

10 5 

4> 

3«3 

304 

19 

(> 3 


• Inquiry as of January 1. 1940 The fire year group comprisea the palleiiU operated on 
five or more jears prior to time of inquiry, that is, in JWor earlier; the ten year group cora- 
pnaes those operated on in 1949 CT-earhep, and so forth Hospital mortality isercluiled in the 
I rtleulation of aurviial rates 
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decline or hemorrhage than anything else had the lowest resectability rate 

'*^In this senes of cases 1G.2 per cent of ^e patients succumbed in the 
hospital after resection from causes hsted in table _4. In recent years the 
hospital mortality rate has declined markedly and in the five year period, 
1942 through 1946, it has averaged about 8 per cent. 

Although survival rates as shown in table 5 a»d figure 8 do not reveal 
brilliantly satisfactorj* results perhaps as compared with the results of 
operation for certain other malignant conditions, such as carcinoma of the 
lip, cervix and uterus, situations in which lesions of low-grade malignancy 
are relatively more common, they are encouraging to the extent that they 
demonstrate conclusively that a certain number of patients who have 
carcinoma of the stomach can be cured by appropriate surgical measures. 


T.VBLE C 

CAitctxouk OF TUB Stomach: Cases of Resection 
Fwe j-eai Bunl\aU according to grade oC maliBoaticy 


Grade 

Palirnti who survived 
operation* 

U'-ei! 3 cr more years after 
leaving hospital 

Total 

Traced 

HH 

Per cent of 
traced pallenli 

1 

« ' 

*0 

BB 

SO i 

i 

19Q 

187 

110 

38 B 

s 

31ti 

SI5 

DS 

30 8 

4 

S70 

S6G 

C3 

83.3 


* Inquiry as of January 1 , 1910. Included here are palienU operated on five or more years 
poor to lime of inquiry, that is. 1051 or eariier. IlospiUl mortality is excluded in the calcula- 
tion of aiirvlTa] rates. 


broders’ method of classification of grade of malignancy supplies a most 
valuable prognostic omen (tabic 6). In a large group of cases it is obscr\'ed 
that the lower the grade of malignancy of the lesions the better is the 
prognosis and, conversely, the higher the grade of malignancy the worse is 
the prognosis. After removal of lesions of grade I the five year survival rate 
Is 8G.2 per cent, whereas it decreases to 58.8 per cent after removal of 
lesions of grade 2, to 30.2 per cent in cases of grade 3, and to 23.3 per cent 
in C3USC3 of grade 4. Unfortunately, the majority of gastric carcinomas are 
of relatively high grade. Xeilher grade nor any other single factor, however, 
ftiipplics adequate infomution in itself to scr\-c as the entire basis for 
piDguosis. 

Next to the grade of Uie gronlh the prcNcncc or absence of involvement 
of the regional lymph nodes Is of greatest significance (table 7). ^^*hen 
resection was performed in the absence of mvolvemcnl of regional lymph 
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nodes, the live year survival rale was 43.1 per cent as contrasted with only 
10.5 per cent when rcponal lymph nodes were involved. The reasons for 
this striking difference in late results depending on involvement of l^Tuph 
nodes are apparent. These data clearly einpliasize llie importance of 
removing all regions of 1> mphalic drainage from the stomach as completely 
as jwssible whenever gastric resection is performed. At times perhaps only 
one or two involved lymph nodes which are left behind may vitiate an 
otherwise successful result. If regional ly^nph nodes arc not involved but 
growth has cxtcntled to ccrlaiu neighboring structures, the survival rate 
for five years following removal of the growth and its extension is approx- 

T.VBtE ? 


Carcinow* of thb StouAcn 

Five yc»r survivals Acconiiog to of lualigiuiicy *n<l mvolvemrot of Ijmph nodes 



ratienla who aurviml 
operation* 

Lived 5 ct more years 
after leaving ho^ital 

Tofai 

IHccd 

Numtier 

Per cent of 
traced 
patfeoCs 


1 

PiS 1 

S93 

tS 1 

Grades 1 sad i 

m 

)6S 

no 

60 7 


9U 

2*1 

10* 

43 i 


' MS 

' 506 

iro 

35 4 

Ilegional lymph nodes involved 

1 1,<M9 

, 1.039 

171 

16 5 

Grades 1 and 9 . 

S^ 

51 

25 

49 0 

Grades 3 and 4 

SH 

3*0 

53 

15 6 

Ungraded 

' 655 

ets 

93 

14 4 


* Inquiry ss of Jsnuaiy 1, 10*0. Included here ure (lalients operated on five or more years 
prior to time of inquiry; that is. in 19S1 or earlier. Hospital mortality is excluded in the cal- 
culation of sumval rates 


imately 5 per cent less than if such direct extension had not existed. By 
comparison direct extension of the lesion to nearby tissues influences the 
ultimate survival rate virtually not at nil. provided regional lymph nodes 
also ate involved at the time of resection. In other words, invasion of the 
adjacent lymphatic structures is of more significance as regards prognosis 
than is direct extension of the lesion, provided of course that this extension 
can be removed. It is interesting to note the effect of grade of malignancy 
and involvement of IjTuph nodes, when considered together, on the ultimate 
survival rate (table 7). As might be expected, lesions of grades 1 and S 
without involvement of lymph nodes ate associated with the most favorable 
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prognosis, namely, a sHrvh-al rale for five years of 06.7 per cent. Reniov.nl 
of lesions of grades 3 and 4 M-ttlioul nodal involvement is followed by a 
siinnval rate for five years which is comparable to that for extirpation of 
lesions of low grade which are associated with involveroenl of IjTHph nodes 
(43 2 per cent as compared with 49 0 per cent). The lesions of high gr.ade 
of malignancy associated with involvement of lymph nodes offer the poorest 
jirognobis (.1 fi\e year survhal rate of 13.C percent). 

It is mlerealing to note the influence of the age of the patient on the 
survnval rale (table 8). Although for some lime many surgeons liave had 
the thought that the joung patient who has a naaligiLint lesion reinoveil 
docs not have «s good a chance tor ultimate sun'ival as the older patient 

TAB1.F. 8 

< OF the ■^TOMsai IDOT-IO.W- with R&nTioN 


t'lTc >«Ar sunivaU to nge 



* Imiuiry u o( Jaiituiy 1, 1010 locliiilrtl here ■re (i-ttirnU opentedoR five ut mote >e«w 
prior U> imw of in'juiry, ihal m I93J et Tatlicr. Iln^iiul n.orl.lltv ii excliideil in the cal- 
culation of rates 


wlio has Ixvn tre.ilcd siinilirly, data jierUimng to this opinion luve liccii 
snrncnhat confusing If Midi burxdv.ils arc calculated according to ugc 
tlireclly, the results oblamwl nwy la? inisle.tding. If. honever, necessary 
corwhons nre made f<»r llie an-cnige death rales of the general population 
of similar ages it is ses’n that of those who snr%’jvc gastric resection, voungcr 
patients liave levs likeli!ion.f of surviving five years after opcnilioirihan do 
older persons. 'rUis vhffvrenee ranges from a five j ear sun ival rale of 2n.t) 
[icr cent following ri-vvliim nmoiig p,itients |ft».s than fortv years of nge 
to a survival rale of HJJ |>er cent among iKitients seventy years of age 
and older when the survival rale is adjustnl for the norma! death rale 
nccortlmg to age. Itcavons for this diiTerence in survival at various ages of 
the iwlicnl are iiol definilcly knonn but many interesting conjeetutes arise. 
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In cojicludinf; this brief report it is necessary to make some reference to 
two groups of cases wliicli we nre sUuIjnng intensively, namely, the ten 
patients wiio survived five years after lullialivc operations, and the group 
of Iswlve ])alicnts whose lesions were thought to be malignant and inop- 
erable but who also survivcti for five j ears 

We recently have review cd the case records of these patients. In only 
one of the patients who hail palliaitsc operations anti in three who hat) 
exploratory operations only, has the surgical diagnosis of carcinoma been 
verified by patJinlogic examination of a specimen from the lesion or from 
a phand adjacent to it In the oilier cases, grossli the lesion ap(>eare<l to be 
malignant and in most cases mvoivcri the fiostcrior wall of the stomach 
with pcnctr.ition to the pancreas, or the tmnss'crse mesocolon or both The 
probability is thiit the lesions in winch biops,v was not carried out were 
extensive inflammatory ones, as illustrated by the foliowing case- 

Tlie patient, a nian »boiJ fiftj-ttirre >ears presente*! Iiiinsei/ at the M«>o Climc iiii March 
it/, ]91], «t which tinic a rhapifwi of n iitfse (ilreruliairioiAn on the fewer ciirsature of {lit 
•>tonia(]i w*s ma/le The g3*tn«copMt« »Iate«| iIm! ''atthougit it appeared to be bent^t, ttihl- 
trillion Bfwuriil its e<l;je ami the tact that olislruclion wa* encoiitilercd ojj introiIufii)/r the 
Bastroicope woul'l seem to fnrnr a neoplastic infiltralioit wttli BCisimiaTy nWration ” Tliej 
fiirUier twinmenteil that the entire picture erusd) simulaleil that leeti in Ij mpli(warcoma The 
roeiit^'iiohigic rejvirt vra« that o( a Urge p-istrir iili-er hi^i in tlie pn<trnor wall near the leswr 
curvature. 

On April !?■ I9tl, an csph’faOir} opernitem uas (M-rfurmeif and a perfuruCmt; tc*iun of the 
itomach ini-oinnir praclicaflj the entire i/pjicr Ihtnl near the laecrtw/i of the erophsjiu* wav 
found. It uasstaleit by iheanr^on that >1 would base Im-cu jnijHiuiUle Irrhmrally torrmoie 
the ftrowlkaa it was aitactied posteriorly amlUicre war h<i ti<ruc availalite for biopsy vritliout 
opening the alooiach, which opening ihigbt not have lent K'eU to safe closure 

Following tills procedure the patient <s>nlmueil to have ulcer type of pain with eiiteiisiiiii 
through to tfie f>ack flelief of pain waa nl.tained from an ulcer regimen. 

On May iS, I9i7, aubtoCal gnstreclomy was performed A huge ulcerating gastric leaion 
located iuvt below (h«e«ophagu toll the p<»teei>ir wall near the lca<>er curvature of theatomach 
whicli bad perforate^} to the luncrroa was rrmosed The enter was 3 5 em. in dianieteranj 
tlic region of induration esleiided 2 cm in each direction which neccwitatrd removal of tu<> 
thirds of the ttoroach The patliolngist reported the finding of a lienigu chronic gastric ulcer 
The pnlicnt recovered from Ins operation. 

Ilccently one of Us \V.) ojicmted on another p.ilicnt with an e\cii 
larger chronic perforating lesion which inx oh cd practically the eiilirc lesser 
curvature of the slomacli anti exlcmlcsl into the pancreas, liver and iiiilcrinr 
abdominal wall. This lesion was removed and was reporlcd to lie iiifl.im- 
matory yet both clinically and grossly it ai»pcared malignant. 

Oi'/ wv.' St dciailwJ reix*ft will I'C made nf Uba /our /Wiiuits 

who had carcinQm.x of the stomach xshicK was provetl by microscopic 
examination of an involvcsl nocle or a specimen from the lesion and who 
survivesl five years xx ithoul cxliriMtion of the lesion or w ithoiit subsequent 
treatment either directetl towanl rcinox-al or destruction of the lesion or 
inhibition of its groxvth. If wc calculate the survival rale incluiling only 
those in which pathologic coiifirniatlon of the diagnosis was av.iilable, only 
0.1 per cent of the patients xxho had palliative ojwrations survived the five 
year periwl and only 0 2 per cent of thfisc on whom exploration only was 
carried out. It must be remembered, however, that among the eighteen 
cases in which the surgical diagnosis of malignancy x\as not confirmnl by 
7 >alholDgic cvaniinalion and xvlio survix’cd the five year period, some mnlig- 
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nant lesions may have been present- In some cases in ^^hich there has hpn 
no pathologic confirmation of the surgical diagnosis of moperaWc malig- 
nancy in the clinic and the patients hare died at home, necropsy fa^ con- 
firmed the surgical diagnosis. We intend to make a further study of these 
cases in svhich the condition was surgically diagnosed as inoperable to 
team whether or not postmortem examinations were made, and the tjTJe 
of lesion found . » u 

Tlic corollary, how ever, is obvious, namely, that survival rates should 
not include cases of carcinoma of the stomach unless the lesion can be 
proved malignant on microscopic examination of a specimen of the lesion 
ilsell or its adjacent lymph nodes. 


SUMMARY 

Of an original group of 10,890 cases in which a diagnosis of carcinoma 
of the stomach was made, gastric resection was performed in 2,772 (25.5 
per cent) of the cases The surs'ival rates (or patients with resection were 
as follows- five years or longer 28.9 per cent, ten years or longer 20.4 per 
cent, fifteen jears or longer 15.2 per cent, twenty years or longer 10.5 per 
cent, tw entj -five years or longer 0-3 per cent. 

In the studj of the 11,000 cases great pains were taken to make the 
follow-up Tcgatding sur.-ival accurate, and as complete ns possible. W« 
were able to trace more than 99 per cent of the patients for more than five 
years and more than 98 per cent of the eligible patients for more than 
twenty years. 

As the value for gastric acids increases, the resectability rate increases. 
In the group of cases in which tree acid was present, the survival rate for 
five ye.af8 in those in which the values for free acid were 30 units or more 
(Tdpfer's method) was definitely higher (37.1 per cent) than in those in 
which values for free acid ranged from 1 to 29 (21 0 per cent). 

Hnxlcrs’ niclliod of chnssificntion of grade of malignancy supplies a most 
valuable prognostic omen (table 6). In a large group of cases it is obscrr'cd 
that the lower the grade of malignancy of the lesions the better is the prog- 
nosii and, convc-p.oly, the higher the grade of malignancy' the worse is the 
prog1l0^w. 

IMicn resection was performed in the absence of involvement of regional 
lymph noiles, the five yc.ir survival rale was 43.1 per cent ns conlnistwl 
w ith only 10.5 per cent when regional lymph nodes were involvctl. Younger 
patients have less likclihootl of surviving five years after operation than 
do older jwrsons. This diffcrriicc ranges from a five yc.ir survival rate of 
20 0 iK-r cent following rc«ection among jialicnts less than forty year- of 
age to a survival rate of 49 3 per rent among patients seventy years of 
ape and oMer when the survival rate Is adjnslrd for the normal death rate 
acronliiig to age. 

Of p.nli.Mils who ha«I pallLvlive npnnlions only, 0.1 jicr cent with palho- 
lopically verififti dtagnods of malignancy liveil five years or longer and of 
those who had inoperable lesions teporteil nl ev])loration and also patho- 
logically verifirsl 0.2 per cent live*! five years or longer. 

Although mort.slily rate for the entire series averaged 10 per cent for 
the years of IfHl' thnnigli 19f0. in the five year perhx!. lDt2 llirough 1910, 
this morUlity rate has nverapetl apprnxmiately 8 i>cr cenL 
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CARCINOMA OF THE STOAIACH; ITS INCIDENCE AND 
DETECTION* 

J) R KinKI4,N *\DjOnS R IIODCSO.N 

Carcinoma of the stomach, even «fter many years of investigation, 
remains one of the great unsolvct] problems of medicine It is cstimate<l 
(hat approximately -10.000 |»crsons will die of carcinoma of the stomach 
in the I'mletl States this j car; that roughly a third of all deaths attributed 
to carcinoma will l>e tluc to gastric carcinoma, and that dcatlis from 
carcinoma of the stomacli occur in thirty of every 100,000 of population 
in the United States. From 1039 to 19(4 inehisive, 103,142 roentgenologic 
examinations of the stomach Here done at the Mayo Clinic From this total 
the diagnosis of carcinoma of the stomach was inatle by the roentgenologist 
in cases. This number includes those cases in which the roent- 

genologist suspecteil carcinoma as well as those in nlncli he made a positive 
diagnosis. Approximately i.\ per cent of the total numlier of patients 
leaving roentgenologic cxaininalions of the stomach at the clinic liavc 
gastric carcinoma. Tlic incidence of carcinoma of t)je stonuch, diagnosed 
by rocnlgcnologlc means, in all palienls coming to the clinic, was approx- 
imately’ 0 3 per cent. 

Carcinoma of the stomach has contiouei) to exact its pnee in lives ia 
spile of the clinician's and roentgenologist’s elTorU toivard earlier diagnosis 
and in spile of tlie surgeon's efforts toward cure. Obviously as long as the 
cause of carcinoma is unknown, we must continue to investigate thoroughly, 
without prejudice, all avenues of approach to tlie problem of getting the 
patient with carcinoma of the stomach into the bands of the surgeon as 
early as possible. At present the jierccntage of five year cures of carcinoma 
of the stomach is pitifully small compared to the incidence of the disease. 
Pack and Lii’lngston reported that approximately 2 per cent of palienls 
who have had carcinoma of the stomach are alive at the end of five years. 
Wallers, Gray, and Priestley reported 7 per cent of the patients alive after 
five years. Unfortunately in a large percentage of cases, carcinoma of the 
stomach is inoperable before the patients reach the surgeon, and exclusive 
of palliation there is little he can do after metastasis has occurred. How- 
ever, the surgeon has effected a cure in carcinoma of the stomach m a 
sufficient number of cases to prove that it is possible, and as long as surgery 
is one of our chief weapons, if not Uie only effecti\’e one, against this 
disease, stMhsrs that care/al caastd^ration toast begifea to say suggestion 
which would enhance the earlier diagnosis of carcinoma of the stomach. 

It has been suggested that survey studies be made in persons in older 
age groups for the purposes of detecting caixsnoma in its beginning stages. 

It would be fortunate indeed if roeolgenologic examination could be 
demanded for every patient who has symptoms and signs which even by 
remote chance might have their origin in organic disease of (he stomach 
or duodenum. However, after careful consideration we have concluded that 
survey examinations of the stomach for the purposes of detection of 
carcinoma of the stomach are entirely impractical. 

• Read at the meclinj of ibe AmerJean Bi>enl*wi Bay Society, Atlantic City, New Jersey. 
Sepleniber 18 to 19, 1917. 
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Tlic objection!, tt* -iirNcj studies are many aiul varied. Saittstcin and 
Saniiwci'S reviewed the sjmplomalology in 2S7 ch'-cn of gjistric careinoma. 
In 21 " i>er cent of the ca^js the malignant disease was preceded by long- 
CT>nVinue.l rndigesUon In 73.3 i>er cent of Uie «scs clinical evidence of 
di»eas<- npi>enrc<l suddenly in per-nns previously in gofxl health. A similar 
••Tpericiire mis reporlisl by Gray in nhirh 7.> jht cent of his patients had 
fnptorns less than one year and 411 i»cr cent of llic total had symptoms 
less tluin thri-e months prior to diagiiosi"*. 

We reMfoerl 132 cases of carcinoma of the stomach and our results 
eriiifinnetl the findings previously piiblishesl by Gray. Of ihc total of 132 
jutienls ae found that 75 jicr cent bad had symptoms for one year or k'ss. 

Slighth los th.m a Ihirtl of the tot;d group Jiad had sjmploms for three 
months or less, which is a slightly smaller percentage than the 40 per cent 
nienttoncfl hy Gray More than half of the total nuiiilicr had had symptoms 
less than sit months before di.ignosi^. Although carcinoinn of the stomach 
tisii.tlls h.ts liegun its growth licforc the onset of symptoms thert' is a cor- 
r* l.ition Itelween the ap;>cara«cc of the tumor and the onset of symptoms, 
'llierefore. since iiuch a high iK-rctmlage of p.itie!ils have symptoms lex* 
tluui tlircs,' motilhs. it is rvasonahU* t«i usMime that if surseys arc to l>e 
imde. thej must be inailc at least every thnr months. Tlm*c mouths is 
not a Nviy long tune in the life of ft ivviient but it is a hwig lime (or tlie 
IKilirtil if a m-vlignanl lesion is developing. In occasional cases in vrhicli 
we have exammcsl tbe stomacb witbovil finding a lesion, two or thnv 
iiiontlis later we ti.ivc found that cnrcinninn has develo|>«.sl. IVangenstccn. 
m a ncvnl nrticlc on thw subject. VisImI ibc names of .lobiinnes von Miku- 
he*. W. J Majo. 1) I' I) \VilUe. Marlin Kirshiier and II. 1). Ciirtuaii 
as welbknowii authorities on the siilijs-ct of pi*lric cnrciiiotiin who failcil 
Jo ncogmre the dt*<-aso in thein*clves until it was loo late. Purely, if we 
•ire going to atieiiipt to find thess* Wions early the routine survey study on 
older (KTsons must !>«• done evsry three months. If evatninaliomi arc done 
less open than every thnv iiionihs. the piir|ioso for wliicli the evuuiimtion 
IS 1 m mg .lufK- will Im- ilefeatcsl since 75 jvf eent of lliese Jieoplc have syiup- 
loiiis for h-ss thuri one year nnyw.ay ami the large majority of tho<c who 
liase tile <li*< .ISC will li.isc Mkuirhl imMlical ntteiition in the interval Ijclsvecii 
[M nolle es.muM.ttniiis 

Wtial would il l.nkc Jo examine |>eop1c more than forty years of age for 
rarrjnoma of llic sloiii.ich’ Kustenimii ami IS.ntfiiiir h.ave statetl that 1)5 
|MT eriil of all eamnoma of the slom.veh oerain in p.ilieuls more than forty 
vears old Olisioiisly {NTsi^iDs nH»rr than forty years of age an* the ones 
ih.st •liouM Iw examiiKsi Tliis group comprises nlmiil 30 jx*r rvnl of our 
IMipiihlion or 42.J>n(i,ltO(i |>ri>ptr. It wniild take I,!>I7.I> nx-ntg»-noltigis|s 
rva mining n stoiiurli ev ery two tniniites for s-lghf hours sleadilv ev erv day 
of llir year, inrliidmg SimiLivs nml holal.ivs, year after year c«mlimiou«Iy 
to iiLske a s.-itt«f.ietorv survey of this gniiip of |Mfjjde every three iuouIIls. 

Il has U-sn siigg.-,!,.,! llml earlisT sliagnosis. wlueli wotiM lx* the objccl 
of evammmg iitofr |v.,p|r. wonM lead to tmn- {arsons iK-itig enrol. The 
■ rpiitK-nt IS. of roiifsr. Ih.sl the rnrlW that the le-ion is found the Ix-tler 
itie stirgkeal results nwy !«• Jf tins is true then those {uitieiits who have a 
frblivrly .liort hi.tory s||.»|l.i Iw tlassc will, the l--sf clinnee of survival. 
In sivly -one r.f the lolal of I!»2 rases rev h-w ed, «y ttijiloms hail Ikvu prr-eiit 
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for thrc-e iHorifhs- or Ks. In tliirty-oiic cases or slightly more timn Imlf of 
this group ihe lesions were inoperable at the lime the diagnosis was made 
In .'3 i)cr cent of those cases in wliidi symptoms had been present for si\ 
months or less, the lesions sscre inoperable nt the lime* of diagnosis If the 
lesions in half of tliese cases arc inoperable after less than three months 
of symptoms. luu\ mneh gooil wouhl it do to make examinations once h 
year? Interestingly enough the lesions of only 37.5 per cent of tliose 
patients ivho had noticed syniploms for a year or better were inoperable 
at the time of diagnosis. It nonM seem tliat in onler to get tliese patients 
Into the hands of the surgeon in time, all of {he people more than forty 
scars of age must he cramtticd before symptoms begin Obviously, ns we 
have already jiointctl out. this is impossible and unpractical 

It has been said that carcinoma of the stomach is a public health prob- 
lem. If carcinoma of the stomach is n public health problem, then all forms 
of cancer are within the realm of public health. So is heart disease and so is 
hypertension and so is the entire problem of disease. Communicable dis- 
eases arc rightfully a public health problem and survey studies for tuber- 
culosis. a higlil.v inh“Ctitms disease, arc useful and praclicn! If all of 
mivlicine is a public he.dth problem then medicine itself should be con- 
IroHcil by the public health dep.irtment ami therefore by the state ^A'e 
neither helicvc that caremoma is a public health problem nor can we agree 
that the solution to the problem of carcinoma of the stomach is in the 
direction and control of our efforts by the state. 

Ciircinoma of the stomach U one of the most insidious forms of malignant 
disease. Ilesiilts with some of the other forms of caremoma arc consid- 
erably les» discouraging than with g.istric malignancy. AUhongli we nro 
in accord w ith any effort to reduce llic yeurlj loss of life from tins disease, 
we belies c that our efforts shonhl be along lines that are practical and 
designed to yield the greatest return 

We further believe that one of the most important parts, of the campaign 
iig.aiusl cancer is the continued cducalioo of the public to an nw.areness of 
c.incer. AYe believe that this should be augmented .and that this alone will 
bring many p.(tieuts to the physician in lime. In any event the public must 
be educaterl before any attempt to s-uri’ey is trierl TJzey should know why 
they have to be examined once every three months, or the reaction will 
be, “AA'ell, I had niy stomach cvamine<l three months ago. I'm all right. 
AA'Iiy do it again?” 

AVe firmly believe that all forms of research dealing with carcinoma must 
conliime to enjoy our full support and encouragement. As is true of any 
disease, until its eliotogj’ is known, everj-one is working in the d.irk. 

The final answer to the difficult problem of carcinom<i of tiie stomach 
is not In earlier diagnosis or in surgical mter\cntion although they consti- 
tute our only hope now. Some bright morning we shall awake to ie.irn that 
the answer has been found, and then the direction of all efforts will be 
clcarl\ outlined, because wv will lie working in the clear sunlight of truth. 
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TOTAL GASTRECTOMY ^^TFII ESOPIIAGODUODENAL 
ANASTOMOSIS* 


JOirS T PRUSTLEY and FRANK KUMPITIIS 

Althouph Mcrrrm iKTfoniictl the first total gastrectomy in nn experi- 
mental animal in 1810, ScliLittcr In 1807 nas llie first to perform this 
operation ^iicreN>.fii\ly in man. Since that time it has been cmployctl In a 
limilrtl numlxT of ca«e,«, mostly In the trralmcnt of cancer. Rccause of 
three mam reasiins tins ojwratjcvn has not l»cen use<l extensively; namely, 
(1) the trclimcal ihffinilly of its cxcctilion, (S) the high opcrdlis'emortaVily 
and itJ) tlic {loor hie rrsiiUs. At present, these factors have liecn osxrcome 
only |wrti.nll\ and. therefore, the procwlure Is .still used with rehtivc infre- 
t|Ueney Exeellenl articles dealing with total g.istrectomy Live been eon- 
trilmteil by Finney and RicnlioJT, Pack and Mi^'ecr, Graham, Ransom, 
Waugh and Fuhlund, I<ahey* and others, and the subject has also l>ccn 
rcviewitl by Wallers, Gray and one of «s. 

It IS not the puri>0'C of thU p.apcr to review the .subject of total gaslrcc- 
tntny in general, but only to draw nllenlion to one nu-lhod of restoration 
of gastriemtrstinal conlitiiiily after complete removal of the stomach, 
whifh has received little consideration In rocviil yr.»r*. Although csophngo- 
jejunostomy prolwbly should remain the anastomosis of choice in the 
majority of ciise*. end-loxn<l suture of the esophagus to the duoilenum can 
be iwsl siiilj eerlam n<|vanlages in selecleil cates. Rsophagodiiodenal 
anastomosis is not a new proccslurc ItccauM: Itrigham repotted the first 
sueressful use of it m Ibis. 

.\rrsinlinglt» I'a<k ami ^^eNeer (t.a!*u!alion),csoplingoiluodenoslomy was 
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emphyol in llJt i-rernt i.f the •esenis-fitr rasc-s in sslilrh total gnstrrr- 
l.-tny wis]«-rb^.e^l Ulisern (be sear* IVSI am) IPiu. 'pl.e mortality rate 
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p*^ es-rit in the rasrs m ahK-b an rs'/jdiag'ijejiin.s] anastonio-is was csI.sIm 
* lt<» •/ Snessy i'" I** (Frli » ISIS 
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lUbed. In contrast, during llie years 1921 to 1930 esopbagoduodenostomy 
was performed in only 29.8 per cent of fifty-four cases ia xrJiich total 
gastrectomy was performed, and Ibe mortality rate was 41.3 per cent in 
comparison witli a rale of 27.0 percent for tlic cases in which the esophagus 
was joine<l to the jejunmn during the same period of years. As an obvious 
result, during the years 1031 to I9J2 an csophagotiuotlenal union was 
established in only 3.7 per cent of the 160 cases in which the stomach was 
completely removed, but in this small group the mortality rate (33.3 per 
cent) was almost identical with that (33.8 per cent) in the cases in which 
the esophagus and jejunum were united It is apparent at once that for 
one reason or another csophagofluodenosloniy has been employed very 
infrequently during the last fifteen yean, and that many surgeons nho 
today have an eylcnsivc surgical practice luii-e never cmi)lo\-e<l this type 
of anastomosis. 

Our interest in this subject was stimiilalcil by two recent cases in which 
the pathologic process and anatomic relationships were such that Uie 
duodenum couM he readily anastomosed to the esophagus after removal 
of the entire stomach. 


nEPonr of crises 

C<u» white nwn *wty-tivc year* oW w*s •4ntitt«<I to ihc boipiUl on Febnury S!8, 
]01O, with a th>rty-6ve year hirtory sug^rstire of du«(}«nai ulcer. characCtrizfd by periodic 
rpi^Aitnc (iutroas am! rrpsaUd gMtro-inltsttwt} htmonhaifs. A rreeat hemorrhage wai the 
cause of the pslirnt'a a<Jnu.wion to itie licMpiial at the time we mw him. Eiamination revealed 
that the hemorrhage wai not severe and that the patient’s general eomiitioD was good The 
patient weighed approeimalely 12.1 'pounds (SCT Lg). Rnentgenographic examuiation of the 
stomach was reported to show an old duodenal ulcer Gaatnc addity was not studied because 
of the recent bleeding. 

After a few days of study and preparation, operation was performed on ^farcil 8. I04i}. 
Surgical esploratioo revealed no demonstrable duodenal ulcer; however, high on the lesser 
curi'atareof thestoouefa, ImaiediatelyadiaceRt totbeesophagur, wasao ulceratlnglesion of 
indeteraioate nature. Decause of the de£oiU possibility of amalignan t pnrr«s. the Irsion was 
removed, and this required total gastrectomy. ’The duodenum was mobile, so an end-to-end 
esophagoduodenal anastomosis was established Tbe pathologut reported that the specimen 
consuted of the entire stomach and 5 mm ol the duodenum and 5 mm. of the esophagus 
There was a chronic, hemorrhagic, perforating, inflammatory ulcer with a crater S cm in di- 
ameter, situated at the esophagogastric juncture. 

The postoperative course of the patient, to the time of this writing, has been satisfactory, 
lie was dismissed from the hospital on thefoorleenthpoetoperative day. lie returned to work 
several weeks later and has been working daily aince that lime lie weighed 20 pounds (9 1 
kg ) less than his normal figure when be was discharged from the hospital When he was ex- 
amined eight months posloperatively he bad gained 10 pounds ft 5 kg ) and the value for 
ficmogfobin was normal 

Ctue S.— A woman sixty-six years old registered on Afarch 27. lOlfl, because of loss of weight 
(38 pounds Of 17.2 fcg ) dunag the previous two montbaemd the more recent development of 
nausea end vomiting. Examination revealed a rtlber weak woman who weighed only 110 
pounds (i9 9 kg ) Roenigenographic inresligation revealed an obstrudiuB lesion in the region 
of the pylorus. The stomach still contained bannm which bad been administered five days 
previously. 

After adequate preoperalive preparation, opeiatton was performed on Apni 3, 1915, at 
which time total gastrectomy, with removal of the omentum, and end to-end esopbagoduo- 
denostomy were performed. A lioitis piastres type of carelDonia was aeen to involve virtually 
the entire stomach The pathologist rrporlrd that the lesion was a grade 4 scirrhous adeno- 
carcinoma with multiple portions of mucosal nlceralion and involvement of the submucosa of 
the attached portions of the duodenum and esc^hagus. There was also invasion of the ma- 
lignant process in the serosa of the stomach, regtonal lymph nodes and omentum 

The early postoperative course was eoroplicaled by atelectasis; the patient did not leave the 
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hospital until the twenty-third pojloperativeday.Slie was resdniitteil fiuir dajs lateH'W'au’n 
ol empyema wliich rewred open drainage- Her conditbn impTO\e<l gradually, and she way 
dismissedeighteen days Uter There was noindicatioti that the type of esophageal anaatomosiy 
established was m any way associated with the pulmonary compticalion» The patient suc- 
cumbed sis months later, from the malignant process 

SELECTION OF PATIENTS 

Obviously, it is not feasible to bring the ends of the esophagus anti 
(luotlenuin together without tension and with an adequate blood supply 
to both parts in every case in which total gastrectoiny is performed. In 
fact, no attempt should be made to establish such a union in all cases. 
However, m the thin, asthenic type of person, whose costal margins form 
an acute angle at the viphoid process, and whose viscera frequently are 
more mobile than those found in the average patient, the duodenum can 
be joined to the end of the esophagus, easily and with no tension. It is in 
this type of patient that establishment of such an anastomosis is suggested 
and recommenderl In one of the cases reported it was unnecessary to 
mobilize the duodenum in any wa5*. In the other case the lateral peritoneal 
attachment of the duodenum svas incised for a distance of a few centi- 
meters This can be done without interference to the blood supply of the 
duodenum Wc do not know the exact percentage of cases in wJiich such 
an unastomosis is practical, but if it is kept m mind as u poydbility we 
bclie> e that it w ill be found applicable in a fair percentage of cases. Perhaps 
«mr interest in this subject has been stimulated by our more widespread 
use of the Hillroth I t.vqw of anastomosis, with the Schoemaker modifl&ilion, 
ihiring the last several years, in the treatment of both duodenal and gastric 
ulcers ns well as in selected cases of small malignant lesions in the region 
of the pylorus. Usually, the thick-chested, heavy set person who commonly 
also has a short neck, is not a suitable candidate for either cvophiigo- 
<lii<xlcno\lnmy ora Hillroth I type of operation. Decision as to the establish- 
ment of osopliagoduodcnal anastomosis, in general, must be ileferreil until 
the alHlninon has l>een opened and the situation thoroughly .surscyed. 

TECHNIC 

I he twhnic.d execiiliun of total gastrectomy with eyophagoduodenal 
anaytoinoyis iy not dilTicull when it is perform^ for a projwrlv selecltsl 
jMtient In brief, after the abilomen has been openetl and it has been 
ilecidetl tbiil total gnslrectomy is nds'isable. the surgeon proceeds with 
moliilir.ition of the stomach in the usual manner (fig. 9). The duodenum 
IS sescrcil laiuiolij.tely slistal to tUt pyVwws, there is no pa\br»\»>gic 
pnxx-ss present in this «re.a. The iltioilenal stump is held in a curved forceps 
or similar t> jic of cLiinp and is not dosetl unless it is apparent or becomes 
nppareiil that union of the esophagus and duoilcmiin cannot be accom- 
phsliisi without tension. The surgs-on then continues to free the stomach 
until it Ls nltacheil only to the esophagus, 'fhe stomucb .sboidd \>c einjitieil 
by suction or a cl.imp should l»e placed across the proximal portion of the 
canlia before the stomach is reflected upward and outward at the cephalad 
end of tlie incision, in order to prevent regurgitation of gastric contents 
into Ihu esophagus. Then the end of the duodenum is approximated to 
tlw esophagus to detenninc whether it will He in this fx.sition freely and 
nilhout the exertion nf Inietioii on its attiicluncnts. 
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l( Kich i-i not llic case, the tHMitoneum lateral to the duodenum may be 
incisal for a feu- centimeters, and gentle mobilization of the duodenum with 
fin interference to its bloofl supply may be accomplished. If the duodena! 
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ilriiai annytodiotis The stomach is n>ol>ilttc<| 4-i>iiiplftr)y e'crept for its altachmcnt to the 
tsnphajriit The (luo<lciial slump is Iichl in an appnipruite tj'pe of clamp If iieepwar}', the 
ifnmlennni is innf>iliie<l h> an (nciMon m if* lateral pcntnnrnl alInchirieTit 



Fig 10— EscipliagwlucHlenoslomy (contmueJ) (n) after il has liecn ifefermined that the 
iluodenum can f>e approximated to the esophagus without tension, the cIiiotlenuBi is anchored 
to the pancreas with approximafeJy Ihreeinlenupted atitdies; (fc) the first pevUrrior row of 
inlemipled ititclies of silk is placed Wween the duodenum and esophagus. 

slump Still docs not lie freely in appro\iraaUoii with the esophagus, this 
lype of anastomosis slioiilil be abandoned, the duoden.'il .stump slioiihl be 
closed and esophagojejunostomy shouhl bo performed. 

Jf it is found that the duodenum nil! Ke in conUct with the esophagus 
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when aU Uaction is removed, the surgeon may proceed wiUi anastomosis 
of these two structures. First, two or tlirce. preferably ti^ec, mterropted 
stitches of silk are placed between the posterior aspect of the duodenira 
and the pancreas (fig. lOa). These stitches, which constitute no part of the 




Fig It.— Ssopbago^uodtDiutooiy (eoDtinued): (o) a Kcond posterior rosr of ooiilinuoui 
filksutuK u completed, (ft) the third aDd ionermost posterior row of suture of chromic catgut 
19 placed in the mucosa of the duodenum and esophagus 



Kg 12 — Esophagoduodcnostoiny (continued): («. b and c) three rows of sutures are placed 
anteriorly to correspond wit)i those pUced porterioclr. (dj the edge of the left tnangulat 
hepatic ligament is sutured to the duodenum, several centimeters below the completed an- 
t«toraiwi' 

anastomosis and are placed at least 3 or 4 cm. from the junction of the 
esophagus and duodenum, serve to fix the duodenum in its approximation 
to the esophagus prefer a three-row suture technic which consists of 
the placing of an outer row of interrupted sUtches of silk (fig. 105), followed 
by a continuous tow of silk (fig. Ho) and, finally, a row of catgut in tbe 
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mucosa (Gg. lit). TJic posterior rows aro plnccc] Grsl, from without ia, so 
that the mucosal row ia the last of the posterior suture lines to be com* 
pleletl. Tlic csojihagus is left intact until the posterior mucosal row is 
startc<l, and then an incision Is made transversely across the posterior wall 
of the c^opliagiis (fig. 11b). At this time the esophagus is eniptiei,! by 
suction, if it has any contents. Next, the clamp is removed from the 
duodenum and the crushc<l tissue is triinm«l away. After the posterior 
mucosal row of sutures has been completed, the anterior wall of the 
esophagus is incisetl gradually as the first anterior mucosal suture line is 
completed (fig. 12«). The outer two rows of sutures then arc placed 
anteriorly (fig 12b and c). After completion of the anastomosis, the 
duodenum is anchored in its new position anteriorly, just as it was anchored 
to the pancreas posteriorly. This may l»o done in one of two ways, depend- 
ing on the convenience afforded by the local anatomic relationships 
Usually, the left triangular ligament which attaches tlic edge of the left 
IoIki of the liver to tlie diaphragm has been severed to aid immobilization 
and visualization of the esophagus The severed edge of this ligament can 
be brought down over (he anastomosis and sutured to the dtiotlennin 
sci’cral eenlimclcrs lielow the anastomosis (fig l£if). If this ligament is not 
approximated readily to the dno<lcn«m, the latter can he fived with a few 
sutures to the undersurface of the left lolie of the liver. 

COMMENT 

It appears that anastomosis of the esophagus to the duodenum has 
been a rather forgotten procedure during iJie past fifteen years or so, and 
this without ndeejuafe justification. If (he data collected by Pack and 
McNcer are rcfcrrevl to, and the morlalily rales after both esophago* 
duodenostomy and csophagojejunostomy arc examined, it is seen that for 
all years except 1021 to 1030 the rales arc comparable. During this one 
ten year pcrioil the mortality rates favor csophagojejunal anastomosis, 
however, only seventeen c.iscs of esophagoiluodcnal anastomosis were 
reported during this time, a number far loo small to be statistically sig- 
nificant. Thus, the argument that a higher morlalily rate is associated with 
this procedure hardly seems valid. When esophagoduodcnal anastomosis 
is us^ indiscriminately, it is understandable that the risk might be greater, 
but if it is employed only in selected cases in which a well-established 
anastomosis can be accomplished without tension, there is little if any 
apparent reason why the risk should not be as low as that associatet! willj 
any other procedure. In fact, there are some reasons to suspect that the 
morfa/ity rate might be lower. In the first place, when it is performed under 
proper circumstances, the operation is easier of execution than esophago- 
jejunostoniy because there is only one loop of intestine to deal with, anti 
this can be readily approximated to the esophagus. Moreover, there arc 
fewer suture lines, because the stump of the duodenum is not closed. The 
questions of performance of enlcro-auastomosis and anterior or posterior 
colic types of anastomosis do not ev'cn arise for consideration. 

In all types of surgery one principle which seems uniformly significant, 
even though the reasons for its importance may not ahvays be app.srcnl, 
is that tJie closer to normal the surgeoncan leave the anatomic an-.mgeuient 
of the patient, other things being equal, the more nearly physiologically 
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ideal and desirable it seems. Thus, H the stomach « to be reiwivcd com- 
pletely, the normal is approximated more closely if food enters the duo- 
denum, rather than the jejunum, as it leaves the esophagus. In this manner 
it comes into direct contact nith the digeslhc juices of the duodcmim and 
follows a normal pathway from there on. It is obvious that our experience 
with this procedure lias been loo limited to permit dogmatic statements 
,ind conclusions to be formed. It has seemed warr,intccl. however, that 
mention be imule of certain technical advantages, as well as a few perhaps 
theoretic advantages, which this proceilure possesses. 

SUM.MARY 

I’rcMOUs expi'nencc wnth esophagodnodeiial anastomosis lifter total 
gastrectomy has been mentioned briefly. Two cases in which this type of 
procedure recentl.s was jicrformed have been prc'-entecl. It wa,s stressed 
that this procciliire is suitable only in a selected group of patients. Technic 
for the operation has been briefly descrlbcil. Esopliagoduodcnostomy is 
coiisidereil aiU’antageous when jiractical because of its comparative siin- 
plicitj and elimination of unnccessarj’ suture lines, and also because of the 
more ne.irlj normal anatomic ami physiologic restoration of gastro- 
intcstin<d conlinuitj which results. 


THE DISAPPEARANCE OF UROPEPSIN FOLLOWING TOTAL 
GASTRECTOMY LN THE RAT* 

1>0\ M.I1 <• n \MXJUIt, Ju , FltKDERirK W. m:STO'C \.vn 1. BOLUt.SN 

-V coiiiprehfiisive resiew of (he pciwin-likc cnayinc (uropepsln) pre^nt 
ill the urine <»[ aniinuls has been recently compiled by Tiueber. AUhoiigh 
the f.ncl lh.it urine jmssesscs pniteolytic properties has been known since 
about 1800. accurate kiiowleilge in reganl to uropepsiii was not pos.sible 
until the intnxhiclion of the hemoglobin melhwl of assay for pepsin by 
Ancon ami Jlirsky and the adoption of (his method for the assay of the 
enzyme in the urine by Farnsvsorth ami associates and by Buclier. Jlaiiy 
gips in our knowletlgc of iiropcpsin exist; hones er, the following charac- 
teristics of the enzjmics seem wetl esiablislieil: (1) it is pnaluceil only in 
the stomach; (?) it enters the circiiL'ition at the Icsel of the .stomach, 
proUildy m the form of iK>psinogen; (3) on activation by aciil, uropcpsin 
has a proleolj tic action similar to that of pepsin; (4) the twentv-four hour 
output in tlie tirine parallels the oiitpiil of |K-pslii in the stomach, is rel- 
atively TOnstaiit on a iinllurm daily menu and is increase<l when the protein 
in the diet is incn»as<sl; (5) iiroiH'iisin is present in the urines of normal 
animals, is greatly diminishes! in patients with achylia gaslrica ami is 
absent after total gastrectomy. 

This study is concerned with the rate of decrc.ise of iirojicpsm in the 
urine following total gaslreclomy. 

• \l-lrsrt of paper puKlidinl in fiiK in (ia.«ti<iriitm>l>i)0 . tC (Mkj j 19 W 
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METHODS 

JivporifHeHfs wert- {>er/orru«! the urine Icom gasfrccloinized rats. 
Complele reiuovaJ of llic sloinach was accomplished. A direct end-to^nd 
annstoniosis helwocn the cviphagiis and Uie duodenum was made. Sterile 
fochnic is not cwtilial. and food and water may be given within the first 
twenty-four hours after ojwralion. The animals were fc<l a standard 
ktwratory purified fr>o«l containing 21 per cent by weight of protein in 
the form of ca«eii>. (11 jx^r cent carbohydrate. 8 j)cr cent fat. and 1 per cent 
salt mivtim- i-ontaiiiing adequate mineral and vitamin supplements. 

Assays of the urine for uroi>cfisin were done using a slight modification 
of the methwls descriljwl by Farnsworth and associates and by Hiicher 
Urine was «»!)rctrd jii Hiet/iboJic cages where Icccs were withheld hy a 
screen, and precautions were taken against contamination of samples with 
fcxxl and water. The urine was cullectesl in Ix^akcrs under xylene or toluene 
to prevent Iwctcria! growth. Specimens that were contaminate<l with 
lilood. saliva, mucus or licpiid fi*ccs %\erc discarded 

ItESULTS 

Kveretion of uro{>epsin sconic<l to %’ary with the volume of urine cvcreleil 
Ix'ing grealer when the volumes sicrc large but more concentraled when 
the volumes were small. The daily urinary volume after gastrectomy was 
in tlie same range us before gastrectomy. 

After lolul gastrectomy there was a rapid decline in the amount of 
uropepsin e.xcrctcd in liic uriue. After the second d.iy the amount of 
uropei)sin delcctesl was not significantly different from Uie amount ob- 
tained on the blank test made nitfi (he same sample after imictivation 
of the uropepsin with heat. The inetho«l is net sufficiently accurate to 
exclude the possibility of traces of uropepsin remaining after total gas- 
trectomy. However, the <Iata seem suflicicnlly clear to indicate that most 
of the uropepsin disappears within twenty-four hours after operation. 

Immediately after gastrectomy the animals were given food but did not 
eat an appreciahte quantity for five to ten days. To exclude the possibility 
(hat the decrease of uropepsin was due to fasluig, two fasting rats were 
studicfl. Xo signifiniHl decrease of output of uropepsin was observed in 
these animals. No uropepsin has l>ecn found four months postoperatively. 


INDICATIONS FOR AND ADVANTAGES OF 
SCilOEMAKFJl-BJLLnOTJJ J OASTJUC JIESECTION* 

O TJtEllOS CLVGCTT 40IIX M ^\ AUGH 

The lliilroth I operation, as it has been called since its original descrip- 
tion, has liad var^uig degree* of favor. A few years ago we recognized the 
advantages of this procedure and decided to use it in cases of gastric lesions 
ill which it ajqicared feasible. The modification of the original RiUroth I 
operation that we have used is essentially that of Schoemaker. It should 
• Abstract ot paper read at the meelinB of Ibe Wwtem Surpeal Assodation. Colorado 
Springs, Colorado, Decem(>er 4 to 6, 1947. 
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be pointetJ out, however, tlial it w not verj' «lilTrrfnl from the nio<lIf;Mliont 
.kscribccl by Uillroth nnd by W. J. Mnyo r\eept that it fimitniiltdirs « 
more extensive resection, particularly along the lesser curvature. lJunng 
the last five years we have i>crforiiieil Uiw operation in 183 cases. 

We recently have rcvicwcsl the records of these 183 jialients. One 
hundred and'forty-lno of the palicnls were iiirii niul forty-one were 
women Their ages ranged from Isscnly-scven to cighly-nitie years. Two 
thirds of the p.atients were more than fifty .\e.irs of age. As would \k 
expeeUxI. ino%l of these oi>cr»lions sserc pcrfomiesl for lesions of the 
stomach which did not involve the dvtwlemtm. Gastric rc'cclton with 
gaslnxluodciMl nn.nslomn$U rcquirrs a mobile nnd relatively nonn-al 
duodenum Only occasion.ally can tins o|>emtion lx* iiscxl in ca.ses of duo- 
denal ulcer In .such cases, fixation, shortening nnd narrowing of the 
«luo<lcmim usually will not permit a vifc an<l .s,ili<factorj* restoration of 
gastTwluodenal continuity after pistric rescctiotw Itillmlh I resection 
can often be U'cd to good ndvantiigc m ca«es of gastmjcjiinal ulcer because 
in m.my of these eases the original duodenal ulcer has hcale<I nnd the 
duodenum is pmcllc.ally nonna! again. If the comlition of the diiosletmtn 
will permit it. welielicie that a llillrotli 1 resection is the surgical treatmeiit 
of choice for duoilentil nnd gastrojejunnl ulcers. IVillrolh I res-cclion of 
three fifths or three fourths of the slom.acli nnd the psioric ring will rctlucc 
the gastric acidity a-s efTectis'cly as any oUicr lyi>c of resection of er|U/tl 
extent and will base additional ads'antages over gnstmjejunul nnastomosU. 
Fu-sl. it can bo (lorfonned more quickly ami more easily; bccoml, closure 
of the duoilcnal stump, the most vulnerable point in any gastric te>ection, 
IS avoided, third, the duo<!enuin has gre.iler resistance to ulcer formation 
than the jejunum, and fourth, a tnorc normal gnslro-intestin.'d function 
will result. 

The extent of the rejection in this series lias !>ccn meusured in two ways: 
U) hy the surgeon's estimate of the portion of the stomach that was 
excised, and (2) by the palliologbl’s men.survn)cnLs made midway between 
the greater and lesser curwaturc. According to the surgeon’s estimate, 
three filths or more of the slomacli was resected in 187 or 00.4 per cent of 
cases. By the pathologist’s measurements fifleeu or more centimeters of 
stomach was resected in nincty-jcxen or 53 per cent of the eases. W'e are 
convinced that an .-ulequate gastric resection can be performed. 

In four eases, a slight amount of leakage occurred for a few d.ay 3 but 
healing then occuired without incident. In two additional eases, separation 
of the anastomosis occurred and peritonitis developed and caused death* 
In one of these ca.ws about seven etghtlis o( the stomach was eicisjd 
because of the presence of enremoma. The patient had complete obstruction 
of the outlet of the stomach, had lost 60 pounds (87.8 kg.) and was a very 
poor <»udidate for any operation. In the other case, leakage occurred after 
resection for duodenal ulcer. 

In our series of cases, gastric aspiration was not used routinely after 
operation. In nineteen cases (10 per cent), gastric retention which was 
associated with vomitmg or required gastric aspiration occurred for from 
one to twelve days. This retention disappeared -without difficulty or compli- 
cation. In six additional cases, gastric retention necessitated a second 
operation. There were no deatiis from this complication. 
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Thfre were five deaths in the series, a mortality rate of S.7 per cent. 
Three of these deaths occurred in cases of carcinoma, one in a case of 
duodenal ulcer, and one in a ca«e of gastric ulcer. 

From a technical standpoint, tie would like to emphasize the importance 
of limiting this operation to those cases in tv Inch there is a suitable duo- 
denum. As Vt. J. Mayo said, tlus procedure slioulil not be forced. Tension 
on the anastomosis, even after extensive resection, can be avoided by 
mobilizing the stomach far up along both the lesser and greater curvatures 
and by mobilizing the duwlenmn by freeing it from its lateral peritoneal 
attachment. 

Some of the a<lvanLtges that nc believe are offered b> the modified 
Dillroth I ly]>c of gastric resection are as follows: I. It is the quickest and 
easiest type of partial gtislrie resection (hut can be performed. 2. It avoids 
the additional steps of duodenal closure and disturbance of the colon and 
mesocolon necessary in the more cointnonly performed gastric resections 
3. It accomplishes the objectives of gastric rcacction with a minimum of 
surgical trauma and handling of tissue. I It ts a safe operation when used 
according to the indications mentioned previously 5 It is a physiologic 
operation because it rcitorcs normal gastrotluodcna) continuity. 

Tlie chief contraindications to the use of the IJillroth I resection for 
lesions that require gastric resection Involve the duodenum Fixation, 
shorlcniag, nnrron'ing or induration of the duodenum will prevent the 
establishment of a safe and satisfactory' anastomosis. Under most other 
circumstances, the Schoemakcr mo<lificntion of the Ih'tirotli I operation 
provides a means of gastric resection that offers many advantages over the 
more commonly pertormwl Ij pes of gastric resection. 


REPORT OF PROLONGED FOLLO>V.UP STUDY OF TWO 
PATIENTS ^YIlO UNDERWENT PARTIAL 
GASTRECTOMY HTIEN YOUNG* 

I'AUL E McCCTT Aso C.tRI. CJ. MORLOCK 

The need for a major surgical procedure of any type on the stomach 
of a child is infrequent. Rarely, indeed, is it found needful to sacrifice the 
greater portion of a child’s stomach. Because of this and the attention that 
has been drawn to the mitritional disturbances which somelinies follow 
partial gastrectomy, it seemed worth while to us to report two cases of 
patients who underwent partial gastrectomy when young and were fol- 
lowed up for a total of twenty-one and thirty years, respectively. 

REFOBT OF CASES 

Cate I.— A child of ten years first registered at Uie Stayo Clinic because of gasIrD-intestinai 
bleeding Three years prior to her adrawsion. ske Bad minor temalemesis and meJena. Tao 
raonihs taler » simitar episode occurred Tbeae episode* Weeding conlmued lo occur at Jn- 
fervajs of three or four months and eWuemoderafe anemia resulted Shortly before her ad- 
mission epigastric pain derelopcd, and a palpaMe epigastnc mass was discovered. 

• Prom Gastroenterology. ? 807-312 ^ept ) 
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trectomy she had been gistfn liver exlraet and irwiliecause uf mild anemia, Iml ihereaflet im 

Irealmenl was needed to mamlain a Lortnalblooil count. , . . 

On examination she was well developed (fig. IS) and weigli^ 105 pounds (17.6 kg ). Urin- 
alysis revealed no abnotmaUlies. ConcenliaUoa of hemogluhin was lU gta. per 100 cc. of 
whole blooil, erylbroc) tea numbered 4,110,000 and leukocy tea 8,000 per cubic roiliimetef of 
blood. Morphologic aspects of the idood celUweTtnonaal. UesuUtof the KUne flocculation test 
for sj-philu was negative The fasting blood sugar was 71 mg. per 100 c.c. The total semtii 
protein was 7 1 gm. per 100 e c., the alhumin^obidiii ratio was 4.4.1. 'Hie bMai metaWic 
rale was minus 4 pec cent Gastric analysis, after sUmulation with histamine, rcvealeil a total 
acidity of 20 clinical units and free hydrochloric acid of lOchmiul units. A dried iwcnly-four 
hour stool specimen, coUeclcel while the patient was oti an average diet, showed a total fat tx- 



Fig 1 6 — RoentgenoRTam made Iwenly-nne years after lower half of the stomach w as irmov fd 
and a free Polja type gBOmjepinal anastomosU was e«tal.lhhesl . 


cretion ot 31 1 per cent which i* wilhiu the normal range for the meUind employed Proclo- 
scopic examination gave negative rwnJls except for tie finding of small internal and ciferaal 
hemorrhoids Roentgenogram# revealed that the thorax, colon and terminal ileum were nor- 
mal. A roentgenogram of the stomach showed a freely functioning postenor Tolya anastomrxis 
(fig 1C) 

0)nunent.— It is not oflea that one hav an opportunity to follow up (or 
a twenty year period a patient who underwent extensive partial gastrectomy* 
in childhood. Berlimaa and Heck in lDi5 called attention to three problems 
that may follow partial gastrectomy, any one of wliich may be of major 
concern to the patient. The first of these is a group of distressing postcibal 
sj-mptoms sometunes grouped under the heading of "the dumping sym- 
dromc.” The second is an inability of the patient to maintain weight and 
the third is persistent, often refradoiy, hypochromic microcytic anemia. 
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llic patient sUitcil that she Iiml had no disannforl .iftcr eiitm;; except .i 
mild sense of facial warmth after an unusually large mca) Significant 
nutritional diflicnltics had not been experienced at any lime and there nas 
no known nbnormalils- of the concentration of henioglobin or blood cownt 
for a period of Inenly-onc years after the operation 
After encountering the ease just cile<l wo searched tlie files of the clinic 
and found record of another iralient who underwent partial gastrectomy 
and was follow oil up for u tong pcrio<f 

Case 2.—.K white girl, sitlren jre»n oU. rrgi'^lefid «t the Mfl>a tlimc in 1017 Lemuw of 
vonntiitg unit epipvstnc pain of one jear’s iluration Slic was found to lie cxtremel/ under 
weight atidprrJoundlyBnemv'. .Vamall, tender mas* *»< p^lpaljic in the right upper quadrant 
of the iWonien Urine was normal cseept for a few gmiiiilar casts Concentration of henio- 
gioljin waa tO per cent yirylhroe^les numliered 4.900,000 per culiic mdlimeler of blood, leu 
kocytes ntimliered 9,000 ffastne afuit)-sis showed a totaf aeidit} of tfO clinical units and free 
tiydnsehlortcacid of iNetinicAt anil* .1 mrntitefK'Rnm <*f the tliorat revealed no ahtiormalify 
\ rnrnicrnogram of the stomach shoacd a pccpyhirrc filling defect 

.\fler preliminary tranduvion of 50Occ of «lii>leWocHj,parlialirastrccl(>niy was tamed out 
for retnoxil of the tumor and the lower fourth of the stomacli The luniof inca«ured 3 by 2 S 
h} 2JS cm. and proved to be a ceRiilar fihtoina (>astrO'intcstinul continuity nns re'Cslablivhed 
by means of an anterior Polya anastomosis Tlie lecoveiy froni the operation was without m 
cidenl. 

The patient has iieen fol(<i«c<tup (•> com >|>i>ii<tence for thirty }eurs. Her digestion has 6cin 
csfcDwl aJmiyaand she has i/een m g""'l health csccpt Ur some rtm-Uluiinna) madeqaar) 
and thinness. She has lived a normal life, has warned and has had one child 

SUMMARY 

Two fiaticnts who underwent partMl g.Klrcclotu.t enriy in life have been 
followed up for intervals of iwcnly-one and thirty scars. Xornwl physical 
development ami excellent hcntUi have been the experience of one. Half 
of this patient’s itomach had been retnoxed when she was fen years old. 
In the second cast* 8pproxiin.»leIy a fourth of the stomach was removed 
The patient was sixteen >e<irs of age. I'ostopcralively slic developed 
normally and rcmninctl well for lliirlj jears, except for some difficulty I'n 
maintaining her weight. 


STUDIES OF THE EFFECT OF TETRAETinXAMMONlUM 
CHLORIDE ON GASTRIC MOTOR AND SECRETORV 
FUNCTION IN PATIENTS WITH DUODENAL ULCER* 


in fill s. nnowK, u. lia>nard 'KteKV. Jr, ash karl e. gamiull 

A decided reduction in the concentration of free and total acids in the 
gastric juice followed the intravenous and intramuscular administration 
of telraethylammonium chloride. The concentration of free hydrochloric 
acid was rodiiced by an average of C2 per cent for thirty to sixty minutes 
when telraethylammonium chloride was given intravenously to five 
patients and by an average of 44 cent for two to three hours when 
tctraclh^lainmonium chloride was given intramuscularly to five patients 
* Abvtraet of paper in full bi GaslnanlwotoBy JO 837-M7 (Mar ) 194S 



50 J \MES t. rRlESTlS:\, ROBERT H. GIB-^OV 

The conceiilralion of cWoiWes o! ite gastric Juice was reduced b} 
approTiraalelv 25 per cent after inlras'eQOUs or intramuscular injection of 
tetractli.iljimmonmm chloride. We do not know why the reduction in the 
concentration of chloride B'as not of the same magnitude ns the rethicUon 
111 gastric acidit> . _ ' 

The inlravenou’, or intramuscular ioicction of tetraelhylammoiuum 
chloride resiillcfl m comjilcte ces«ilion of gastric motility for approTim ifely 
the same length of imic as the reduction in gastric acidity. 

The pain of ulcer which w.ns present in two cases at the time of injection 
of tetraethyl iinnionium chloride disappeared simultaneously witii the 
cessation of ga>,fric motilitj-. 

The possible ther.ipeulic usefulness of Iclraelliylaminonium chloride is 
limited because of the relatively short duration of action of the drug and 
because of untoward side effects. At present its value is largely that of a 
rewwrch 1 «kiI 


G.^STROJEJUNAL ULCER: CONICAL FEATURES AND L.ATE 
RESULTS* 

JtilEsT l‘RIf>TLKY aja> ROnF.llT ir CIB?0X 

The etUilogj- of jejunal ulcer is similar to tliat of duwlenal ulcer. The 
routine use of gaitro-enlcrostoroy In the treatment of duodenal ulcer is 
followesl by a relatively high incidence of jejunal ulcer. Similar use of 
inoilcratcly high gastric resection with complete removal of Uie pyloric 
antrum is followi-d by n Ion incidence of jejunal ulcer. The iiUimiitc fre* 
<iuency of jejunal ulcer after vogoloroy and g!islro^>ntero»tomy remains 
to l>c ilctennincd. I’rcvenlion U of paramount imjiortancc in any consid- 
eration of jejunal ulcer. Diagnosis of this lesion usually is iiot'diflicult. 
llie coiitphcalions arc licroOrrhagc, perforation and gastrojcjunocolic 
fistula 

Treatment of jejunal ulcer is primarily surgical. To dale the best rejulls 
have been tililsincsl by disconnection of the gaslro-cnteric stoma, excidon 
of the jejunal ulcer and adequate gastric resection of the iroslerior Tolja 
tn»e Wilb this tyi>e of Irratmcnt results are satislaclorj- over a pcricMl ol 
five to ten y cars in npproxinuilcly 8i per cent of patients who have under- 
ir>ne previous gastro-enlcrosloray. Results are less satisfactory if the 
onginii! ojMTation wiw partial g.-xstrectomy. From a physiologic *|>oinl of 
\ lew vagiitoiny would stx’in to be a sound procetlurc if tlic original ojicralion 
was iMrliul gnslrccloiny. Late results of vagolomv in the treatment of 
jejimni ulcer remain to 1« dclcrmincd. Of forly-fo'ur ca-ses in which this 
procethirc was performesl the immcduitcrcsulLs have l»cci\ go^ in nmcleen 
of twentj-four cases in which vagotomy was perfonned for jejunal ulcer 
that dcvclojwd after parlbl gastrectomy and in nineteen of twenty cases 
in which jejunal ulcer dcvclopcil after gastn^nlerostomv. 

• \l*iln«n nt P*pf f pn>>li.v*l in full in tV Arrhim <.f “Iuit!. rj • ( f" pws' ) 
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A CONSIDEKATIO.V OF DUODENAL ULCEU* 

niARLES W SfAVO 

Some phyMciaiis iiny feel iJial tlip «uhj<vt at <|«o<!enal ulcer is a well- 
worn one. However, lo the ptttcnt who ha’i a ihtniienn! ulcer, it is not. 
Mcmlier? of the tiie»lical profession. I mav a<hL arc l)> no meins imimine 
to (his type of nicer .smi. in funeral, tfiei p.ii as little attention to the 
mimdatos of a ^jihkI mtslical rej’iine ns do the maltontivc patients whom 
they may treat, or csen less. 

Dinuleiiii) ulcer is an imjMirl.aut siibji'ct ami will coritltuie to he as long 
as the (errijio of life is ''sfepfieil up'* and the s'ohintnry and forcetl demands 
arc ussiitnwl hv iwrsons who should not assume them but whose natures 
will not pennil u less neliie life. If you want to hire a man who will do 
more than he is physically c,tpuhle of doing, hire one with a duodenal ulcer. 
He was Ixirn n proiluction worrier 

There w«i. « perioii when the diagnosis of duwlena! nicer indicated 
'iirglc.d inlcrvention, with little rpiestioii. Fortunately for many patients, 
•hat time is past. The indications for surgical intervention are much more 
clear-cul und, likewise, cxjwriciicc has taught us which instances justify 
metlicul thcRipy. 

Il is not a simple or im easy thing to arrive at an accurate cs'nluation of 
nn^* given surgical proccshirc. m>r is it «I»a.> s the rule tliat a proper evalua- 
tion Is made <jf any gii-cn inwlical repine. 

Although much vs«on(i:d knowleilgc has been gftiiKsl from the fields of 
CNiwrimeiital meiUciiic luul surgery, the fitiaf criterion on which the jiulg- 
meiil of any technic or therapy must be based i'. Wliat is the end result 
in a given case — whether IhcjMtient was surgically or mwlicallv trcatnl— 
not one year later but, rather, ten or twenty years later* 

^YlleJl a physician secs a jialicul who underwent a posterior gastro- 
enterostomy tncnl.v-five jears- previously ami who has u gastrojejunal 
iilcir, he wonders vvho rcporteil (he ease in his scries of cures following 
posterior gastro-cnteroslomy. tVhen a patient presents himself for a 
cholecyslcctoiny because of attacks of pain from gallstones and it is foumf 
that he was seen fifteen year* previously beoiuse of obstructing duodenal 
ulcer lor which he was advi^cvl to submit to surgical treatment but did 
not, and has done well without losing time from work in the interim, the 
physician cannot hc!l> but reflect and wonder svhal the result might have 
been if the patient had submitted to ojieration. 

Posterior g.is(ro-cnterostoniy is a good ofKT.ilion when properly selected 
and properly pcrfornictf for a given comlition. for instance, for chrome 
obstructing duodenal ulcer in a patient more than forty-five ^-ears of .sgc, 
in which case, other factors being c<iual. it will produce a high percentage 
of excellent results. However, there are many \v.»ys of performing the 
operation. Among tlie tluugs to l>e conadcrcvl are the iJOsUton of tlie new- 
opening on the jjostcrior w.alJ of the stomach, how close or how far it is 
from the pvlorus, how large the opening is the use of isoperistaltic or 
antipcristaltic anastomosis and tlie «■*« of absorbable or nonabsorbable 
suture material 

• Alndemrat .f p.p.r r..d .1 Ik. .1 Tk. .Vi«, II<- 

piUi of Pitubvirgh. Penn«}I\»ma, Vf»v 10 to II, W17. 
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In a statistical analysis, to sec a grouping under one licading, sucli as 
“posterior gastro-enterostomj\” to me means little unless the operation 
was (lone in a particular way, and then I am interested in immediate results 
and end results over a period of years. 

Any surgeon who fails to appreciate the factor of heredity in duodenal 
ulcer is sadly in error. The tendency for ulcer to occur is more marked in 
some people* than In others. The patient’s antecedents are not changed by 
an operation. The surgeon nho tclb his patient after an.i- tj-pe of operation 
for duodenal ulcer that he can do anything and can eat or drink anything 
13 doing his patient an injustice and his percentage of failures and of early 
or late complications will be higher than he knows or higher than he will 
admit. It should never be forgotten that duodenal ulcer is primarily ji 
medical problem and that it remains so posloperatively. 

\ coTument or tw o on the latest surgical operation for this condition may 
not be out of place This is vagus neurectomy, either alone or in combina- 
tion with gastro-entcrostomy or resection. The role of the vagus nerve in 
the control of the acidity of the gastric contents long has been known. In 
Uic 1020’$, an operation was performed which consisted of severing the 
submucosal branches of Uie vagus ncive about half the distance around 
the wall of the stomach, above the angle of the lesser curvature. This prm 
cedurc reduced the acidity for a period of nine inonllis to a year but hyper- 
acidity then returned. For some years, not much was done as far as the 
vagus nerve was coiiccruod. Then Dragstedt’s work of cutting the right 
and left vagus nerves above tJie stomach on the lower portion of Uie 
esophagus came to the forefront. The discussion as to the relative values 
of Uie transthoracic and alKlommal approaches to accomplish this has 
waxed hot at times since then, as has the discussion regarding the actual 
and theoretic merits of the operation itself. 

It is much too early as jet to know the final answer as to the true part 
that section of tlie vagus nerves is to play in the treatment of surgical 
tiuodenal ulcer. Some points, however, sire worthy of consideration. 

First, in some of the cases a lest b made a few days after the operation 
which, at least in some of the instances, is considered proof of whclher or 
not the section has b«ii complete, the lest being based on the stimulation 
of acid form.ition. Ihose of us who do thyroid surgery- are aware of a 
temporary postoperative complication known as traumatic recurrent nerve 
paralysis which ilcvelops occasionally. This condition may exist for a 
period of from several days to two or tliree montlis but function of the 
nerve returns eventually. The same is much more probable iis far as some 
branches of the vagus nerve arc conccrncfl. since this nen-e could well l>e 
injured but not scvcrctl during the operation with a resultant paralysis for 
a prolongei! period. The surgeon should not state dictatorially a few days 
after the ojieraUon that the lest proved that g.-islric anacidity evblcd and 
that, therefore, complete vagotomy liad been pcrformeil. The lest should 
not be considered ccrLiin proof at any time short of two uionais from the 
dale of the operation. A review of records lifer may be mbinterpreted 
unless this thought is kept in mind. 

Tlie patient with the more severe type of duodenal ulcer who remains 
a jiroblcm even a^cr operation has been {icrformed has become known as 
an ulcer former. In the future, patients who have undergone complete 



A CONSIDERATION OF DUODENAL ULCER 


gastric neurectomy slio«l<l watched closely because of the possibility that 
the creation of a slate of anacidity in a chronic “ulcer foriucr” may eveij- 
tuaily result in setting Ihc stage for the devclojimcnt of a mali^aut lesion 

Trom She nutlicaJ slamliioint. Ivy and Jiis associates and others have 
U'od enterogastronc in the treatment of diio<len.il ulcer. It has potentiality 
a* an adjunct to medical therapy hut, as is true of vagus neurectomy, 
sufficient time has not clapset! to pemiit an evaluation of its true worth 
^ ^ou perhaps iiave siHm or heard quotcsl the facetious remark that the 
lime for surgical inlcrvcnliou in the presence of duodena! ulcer is after nine 
complete and iierniniiont inesHcal cures liavc been obtained. The sum and 
substance of this .slalenicnl, of course, is that medical treatment of this 
pafliologie process is not one iihieli can l*e a<lhcrcd to today and forgotten 
tomorrow hut is a continuing regime, the strictness of which must vary in 
each indhudual case to achieve optimal results. 

Wlien one consults in a case in which the diagnosis of duodenal ulcer 
has !>ceu made and the subject of meiltcal treatment is discussed, there are 
many considerations Uiat must be kept in mind. If the condition has been 
of long standing an<l many medical regimes have been tried, it is important 
to know in detail of what tlicy consisted and how devoted the patient has 
been in fulfilling his own obligation to their demands. If the diagnosis has 
been made for the firat time, then the Ixisie philosophy behind the cause 
and treatment can bo initiated directly. In other words, the first duty of 
the physician is to make sure that the patient knows what condition he 
has, why he has it, why eortain treatment is indicated and why any treat- 
ment will fail if instructions ore not followed. 

All patients cannot be treated olike with equal success. Patients will 
react dilTcrcntly to treatment. The real basic purpose behind any medical 
therapy for this type of ulcer is the control of the acidity of the gastric 
contents. Controlling the acidity will control the ulcer. 

Some patients feel that a pliysiciaii makes a special point of first finding 
out all the things they like and then telling them to discontinue all of them. 
Neither moderate smoking nor the use of alcoholic spirits in moderation 
need be discontinued by every' patient who has a duodenal ulcer. Yet, in 
some instances, the smoking of one cigarct may raise the value for the 
acidity of the gastric contents forty' points, and an alcoholic drink mixe<l 
with charged water may cause gastric distress whereas a similar drink 
mixed w itii plain water may* cause no trouble. Each patient is an individual 
problem. 

One is asked, "Doctor, what can 1 cat?” or ‘‘Doctor, what can’t I eat?" 
The answer is not known, actually. It depends on what distresses the 
individual patient, that is, on what combination of foods or drinks causes 
discomfort or pain. E.'ich patient must be a detective in Lis osvn ease and 
by constant attention arrive finally at a knowledge of what he can eat, 
drink and do, and be comfortable, and vice versa. He can be given a basic 
diet which proves satisfactory for the majority of patients but if sometliing 
included in such a diet is harmful toward the desired end it must be elim- 
inated and a physician need not necessarily' be consulted. 

Milk and cream still are firm stand-bys in most medical regimes for 
duodenal ulcer. However, there are exertions: they are not “rousts” 
because some patients arc, or become, seuritis'e to milk and cream and they 
3 
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become allergic to them to such an extent that their continued use actually 
may be harmful One patient complained that he had dn inV so much milk 
and cream for so long that the sight of a cott made him nauseated. 

Alkalies and certain bases ronlinely are included in most regimes for 
tluodenal ulcer, at least to tide the patient over an acute episode. This 
treatment again is in line with the control of the acidity. The iininslnicted 
patients will take a tcaspoonful or more of some alkali, piil it in a glass and 
mix il with about a quarter or a third of a glass of water, <lrinfc it willi a 
gulp and obtain tcmpor.iry relief of pain. The slomacli, however, iiiimeili- 
ately rushes out acids to neutralize the alkali and does not .stop doing so 
on completion of neutralization. Again, the acidity becomes high and again 
the use of alkali is resorted to, and the result is a vicious cycle. Alkali, or 
any similar medication, never should be taken with less than two full 
glasses of water 

Tins brings up one of rny favorite subjects in connection irith anv 
discussion of duodenal ulcer: namely, the value of water in the treatment 
of this paUiologic condition 


In a tonnw talk on duodenal ulcer in Piltsburglj, uhal I had In say 
aljonl ualcr and heallh eroked the use of some of my statements bv 
ndserluers of eertuin bottled spring uaters. to my embarrassment. IIosv- 
cser. the theor^■ licLind the employment ol ample uater in this condition 
IS I ilution rather than neutralization. This is n more logical and ocrlainlv 
a choa|)er farm of treatment. 

“"“‘“"I of raler taben by the ulcer patient is low. There 

t w n^i mo' “I'l^" ■;r'' " r" •■-'"““ j' 
on t TT" P-Oi™! 'fl'O lias a gastro- 

J pinal ulcer ii.uail.v takes less than two glassfuls of svater per day Careful 
.lurstioning ns to uater intake u, I lutlieje, important. 

hab roriZrjT «' PoRon who lor .years has bad the 

.tee o b mu V 'T, ■>.'• degrees. The impor- 

S- Ta ■ e .r'll. 1 , “"■* i"'“ke shnuld be ineroase.l 

S to .rel' el determine,!. It may vnrv from 

SwmtiltdSn • "*>> “'k meal. 

mking';;;“i'irs',^::airi?H“^ 

s loidfl r-im j„ il. ® person is a salesman or a farmer, he 

i.ab“!'t:s?jdt;,'"p^,'^?,T“,r 're r '• 

lh!nris°'tlrS= ua:'"' T,'f ^phasM. The' tapor.nn. 

<,n"n.ifer'l™gr„,:rd,i^trwr1 "" ;'?■ 'rn^n-kinriarge 

and thus nmcticc wilt n * i it Ihe theory of dilution 

I elowS 1 T fr^uently. 

no medical regime for doJlTnauTS'S di'tgru ^ 
of unlcr is eillicr elBeient or eff.wli.-. n "" “dc<|uate intake 

Iimhiem in e.icli ease and tlieliclk^'l '"‘'"‘'f""' 

planni-d and carried nut to suit each . i. "''•I'niH >"Ust lie 

luetive life can Iw iv^ . , ■» nraioleil. .V l.nppv and pro- 
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POSStBLE KEUTIOX OF DUODENITIS AND DUODENA!, ULCEK 

TO HEPATIC cnmiiosis* 

< VIll’KNTr.U MirCAim. 

tarkuiatciy, and ficrJiajis c«»rrcc(l’y, uc are 6cgmiting (o spc.if. of cfiroiur 
licpafiUs, ati CNpcrv-siori which inchidc*. the {.itc c{escni)c<l long 

I>cfnrc we h.ul op|K)rtiifiities lo ^liidr (he carK stapes at stirpicul o\T)|(ir<i 
tjoi). AJiionp iJir iiiiwy c.iHsos nt adiviticivl chroriic hep.ititis, orro rarcK 
hears of diirxlciiitis niid dtifMleD.il ulcers and their {w^sihlc rcl.ition to this 
eomlilifUK As long ago us 1»72. 187(5. 1882 unrl ]i)()S. .Mever, f'hurtv)t iiixj 
Gnnilmull, niul MufTueci ami TsuixMla «lcscri1»c«l. rc-spectn cl\ . the expen- 
nionUl jirmlnctioii of luliary cirrhosis In- artifici.ii stenosis line! jiirti.il 
stenosis of the coinniun duct, which is not an uiicotninon surpic.il condition 
produeeil hy dueHlcnul ulcer Fonntriy it mis tlioupht th.it most duodcnul 
ulcers were single and near the pylorus; ilutalcnnl ulcers are. however, vers 
often inultiptc and cvisl just nliove. at. .ind just hcloiv the papilla of \'alcr 
In these jKirtions of the dumloimm iC is ijmte rcusoiubtc (o think, of reiwaf «I 
interference with the (i.ikticy of J»«(h (he coimiiofi hile and paticre.dic 
duels, thereby prwlucinp mifarorahle clHiupcs in Ix/tli the liver anil the 
iwncrciii. Prom a liirpe 'orics J Inncehosen iMocsumpIcs of IhcussooMtion 
of cirrhosis with dH<«lennl iilcvrs which jiarlndh ohslructed the common 
duct. 

t nuW, list}- >•«*«, WMopeoilrU upon fur choice) jlilu lie improsed for 6ie or sii 
nionttui and sgiun ind epi^'n.'<tnc (mas. jaundice, aix! sunutin;; .tt the second npemtiun. 
performed neiretcc/? mnolbi hUr, the jr»JJI,lKWcr ilxsir/tiitd, lie CMamon iliifl iJj- 
iated. and the head of the paticrea-isery hard Tlie patient died on llie twelfth day foKouinu 
the re-siperation and the nectupsy slussrcil a matLcJ clioinic bepalilii (called eirrliosis), chrome 
ctiolocysluf*. chniniV pancrcalilH. chtunic coii({esti«n of (he spleen, an'! a chrome ulcer of the 
duodrnumat the papilla of Vateralxiul I mi iiidiameler.Tliere whs almost eomplete slenosis 
of the ennimun duct at the lia.se of the uleer 

.V male, aged <irtj.eifi]it, had hadaUatksofsrvereepigasloc iMiniiJueliestcndciI tolFieUck 
M operation one g-illstone whs reiwue*! and (Ite galWds'Wer was itraiiie,! There »a.s hard 
maw frit at the end of the (siminun duet, tltouglil tlinicalty to W a carciiionu. The patient 
died on the fourth pustoperalue day from bmiorrluge into the l»qwel Alposlmorteni esam- 
inalion there was a duo<letial ulcer i cm indiauieter sritfi the common duct running through 
the l«se of the ulcer There crasa leiy definite blJiaryliepat}li\ called “cirrhosis "The surgeon 
noted that the liver was "angioroalons ■* 

5Iy ptirpose is merely to aliitiuhile others to w.ilch for tin's assocution 
at autopsy .mil at surgical exploration. Even exiierimental protfuction of 
partial or ptTKxlic occlusion of the coniioori duct anil pancrc.itic duct might 
throw light ou some of the diseases of (he liver and (wuicrcus which have . 
liecri corishlcrc'd priui.iry enlities rather than .sequelae of (liicdcnal 
pnlhoJopic eondilicns, 

'Abstract, published in the American Journal of raUinlogj- 4d-SS7 (“sept.) i'll.. 
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PKESENT STATUS OF SURGICAL TREATMFAT OF DUODENAL 
ULCER* 

KDWAHD S. JCDD. Jic 

Any «li'CiiR«ioti of sulcal Ircatincnl of dutxlennl ulcer in modem time** 
immctlialcly brings to ihc fore llic posMbility of rc>^ljon of llie vagus 
ncr%‘c supply to tlic stomach. Dragslcdl and Ins co-workers have now 
follow rti a large senca of palirnls for a long enough time to draw certain 
definite conclusions and they feel that their In jiothelieal viewiwint is well 
jiislificil .\s is theca‘c with many new, or at least reintroduced, procedures, 
jK-rliaps uncritical u'C of vagotomy by scattered invcsligalors who may 
or may not l>e completely qitalificil may cast some air of pessimism on the 
results, which tends to cloud the picture. It has been said that vagotomy 
for duo<lenal ulcer h.ss renchcti its cros.'roads. In the relatively near future, 
it should be definitely dceidcil whether the operation will become recog- 
nirttl as the best of all possible procedures or will be rclegatwl to treatment 
of only a sninll group of patients. In the Mayo Clinic such cJcecHcnt results 
liavc licen obtaincii by tin)e-iionorc<l principles of surgical management 
that a uiajoritj of the surgeons prefer to treat complicated duodenal ulcers 
with means that have proved to l»c of lasting value. \l the s.nue time, dose 
watch u l»eing kept on results rcporlcsl from other clinics in eases in which 
%’agoloiny ha-s been jK-rformcsl and a modified series of vagotomies is being 
anali'tcd progressively. It wuiihl seem, therefore, to be of the most practical 
value to consider first those me.asures which ore known to lie sound and to 
rmuh the «ii»cus,ion with a short appmiwl of those factors which must l>c 
ronsideri'il m vagotomy 

INUICATIO.SS FOR SURGICAL TnE.tTME.NT 
Tlie indications for surgical treatment of dumlena) ulcer ore now clc.nr- 
cut (table 1). 

TAULK J 

l^eiC«TIOS> SsKStCtl. T«E-VTMt>T 
or liromL-sti. Uuna 

I‘nmar7 ?m>nd<r> 

Krat»inicor*onaItlAlu.< 

Inf(««l»n Rrprkl^d d'letAry mod ctlwt vw* 

di«Trlk>n« 

llrBvirTtijr^ Kwrulrc r»«trie arijii; 

I Allan of mnlral duration tif lymplomt 

BunApnirnt 

!■!».*«• lo.k*n«ithp.». ExfTplIrmAlljr arTrtr .imnlonw 

tilU RAlirnAtM^ 

Of the primary factors i>rtha|H the most inifiorlanl Is hemorrhage. Thl< 
Tway prrM-nt itvif as an acute epboale of nias«ive hrmorTKigc nr a-s a history 
of rrrurmit. rather inasshe hemorrhages in the past. There is still no 
great unanimiiy r.f opinhin on the projicr management of acute massive 
hrmorr j.sge A rather go**! working rale in our emcrgincy service has lircti 
ia f»n ii. TV .<l It-- Kmas.. 
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that Uio^e imticnls with thiodcnal ulcer who are !ej>s Ilian forty-five years 
of ape frerjncntlr may l»c ctf»cclc«l to respond satisfactorily to treatment 
for iiia«sivo heniorrliage; Jinwrser, lljose who arc more than forty-five years 
of ngf are oliM'rvwl very ch>st»Jx m this type of coinphcalion as the risk of 
mwlical manaKeineiit is greaUx increased above tliat point. It is Uie prac- 
tice at the clinic to iuslilutt,* incdtcnt treatment for at least forty-eight 
hours in all cases m \x Inch bfcedtng occurs If there is still evidence of con- 
tlmia! or recurrent blectling. itniiiedfate surgical treatment is s-ery seriously' 
con'iilcrcd. If the p.ilient presents himself between hemorrhagic episodes 
and if there are oilier factors suggesting complication of the ulcer, one is 
mucli more inclined to suggest snigical intervention. 

Tlie second imjKirtant primary complication U obstruction. The obstruc- 
tion commonly hilU into two different classifications: either the acute 
iufl.smm.story type or the chronic sclerotic type. IVe are all familiar with 
the acute type nhieh comes on shortly after the flare-up in the patient’s 
ulcer symptoms. Mo«t of these patients will respond in a short time to 
intensive inctUcal trealment, which svdl include either frequent aspiration 
of the stomach or constant suction through a nasal tube, with either a 
retention type of iiquid did or n starvation program. Many of these patients 
«i!j resjwnd so remarkably m ten days or Ino weeks that the.v are not 
mtercstdl in any further treatment and they arc dismissed to their homes, 
only to return later with the same problem all over again. 

The patient who lias the sclerotic type of nicer presents a less dramatic 
episode when he is aiimittcd but his history* will reveal that the stomach 
cannot empty projicrly. There is a great deal of difference in the anatomic 
nppearance of these ulcers, ns ilie siib.-iculely inflamed type is by far the 
more difBcull to handle surgicidly. If a patient has a chronic obstructing 
type of duodenal ulcer, nil arc agreed that there is little to offer aside from 
■surgical inunagcincnt. 

Perforation of a duodenal ulcer is obviously an emergency when it is 
encouiilered as an acute phenomenon. There is agreement that the simplest 
most adetjnate closure of the perforation should be the method of choice 
Further proccthires during the emergency do not appear to be warranted. 
Roscoe (iraliam stated that llico{>cning may be closed with a full omenta! 
p.itch rather than by' suturing the defect shut. Jlorc extensive surgical pro- 
cedures should be delaycil until kiler. My colleagues and I do not insist 
that all patients who liave perforated ulcer should return at a later date 
for radical resection but repeale*! perforations are commonly seen. 

The fourtli primary indication for surgical trealment is the inttactability 
of the patient’s pain and other symptoms When a patient has actually 
tried for a period of several years to follow the diet and all other instructions 
outlined for him and still finds that he is unable to perform daily work or 
lesser tasks in a comfortable manner, most physicians will agree that 
surgical treatment is the best course for him. 

Added to this last is B fifth factor, notably any doubt whether tbb lesion 
at Uie outlet of the stomach is benign or malignant. Frequently, an occasion 
will arise when there is an obstructing lesion at the outlet with only a 
moderate degree of free acid present and other features which are not 
particularly helpful in establishing a proper diagnosis. In this type of ^se, 
niy colleagues and I do not delay long in attempting to clear up the situa- 
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tion v.iXh medical means. All too often a small carcinoma just at Uie 
p% lorus IS known to present symptoms aod signs strongly suggestive of 
duodenal ulcer In type of situation. wtRical eicpioration is certainly 
justified 

Besides these prunarj- considerations, there arc certainly seconilary 
factors which must l>c taken into account Among Uiese is the economir 
stdlus 1)1 tile jKitieiit His priinarv concern is in iniikiuR u living ami ])n>* 
vidmg for his family It may lie that he is an outstanding man in his own 
<x-cupation. but that occupation may nuke certain deuiimds not uHomciI 
ui a re'Tinen for duodenal ulcer In siicli cases, «e are more inclined fo 
advise earij surgical treatment than when this factor is not present. In R 
•imall group of cases there is an inability to co-operate uith the physician 
and, m spite of careful instruction in the dietary regimen, for one reason 
or another, the regimen cannot l>e followed so that surgical inea-surc.s arc 
the onlv recourse Then, too, some patients nil! eiJiihit an excessive degm* 
of free .ici'l in spite of rae<iic.al niaimgeincnt and it appears that the only 
'\.»j to control thus factor is to exdse a large share of the aeid-pnaliicing 
liwuo \ prolongwl histori of s.vniploms of duodenal ulcer cvperienrtil hi 
a midfllc-dgol patient, when taken into consideration with other factors, 
usually inclines oue tonard a deebion to adv}«e .surgical Ircatnicnt, iis dof« 
marked jcvenij of s.irnpioms uliicli may pi-rsist in spile of u mlhcr 
well-ordered life 

TRENTJS Cs' SURCICAL TREATMENT 
Figure 17 illustrates the trend of medical versus surgical handlmg. In 
ni.tl . more than 23 per cent of all the patients who had a definite diagnosis 
utuUrweiit surgical treatment This incidence fell off rather rapidl.v iirnl 
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STATUS OU SUHRU TBtXATMEST t*l ODENAL UIXIKH 

In 11)31, ns sliowii in figure 18. gaslr«>-cnterfjslom>- «as the opernlioii most 
frequently pcrfortnwj for iiiiwlfajal lilt^r It mniutaincd its faror for at 
lonsl eight years, after which it ralhw rapwlly <Iroppccl tn tncidcncc. During 
the same eight j-enrs, pyloroplasty was performed rather frcquenlly hut 
then rather siuhleiily il Inst fusor ami has not hcen useil at all in the past 
seven jears. On the otlier hatul. gislrie rc^-choiv was in its infancy at the 



iK^innhig ot this s-inie perto<f. U IukI a rather sfoir start hut alter the firft 
seven years it heenme niiich more frerpicntly usisJ anti chmhed steadily 
and rapidly to cttual gasiro*enlcr«>sloni.v in 1910 Since that time it ims 
rcjilaccil that operation in many Instances 

TECHNICAL CONSIDERATIONS 

3Iy colleagues and I prefer to attach the jc/ufium to the posterior wafl 
of tlie stomach, placing the afferent loop hi^ on the lesser curvature sicie 
and directing the stoma obliquely downwairl and to the left so that the 
efferent loop readies from the lowest point just to the left of the angle of 
the slomacii. Wc jjrefer posterior gaslro-cnterosloiny because it appears 
to be inndi more dependent, a much shorter loop on the afferent side is 
jwssible and the postoperative gastric retention seems to be nmeh less of 
« problem. In jTcrforming the anastomosis, the ojwning should l>e large 
enough for proper cmptjing, it shouW not l»c placed too high and the 
intestine shotild not iicput straight across the stomach. Two rows of suture-, 
ate ordinarily adeqviate bwt TOAtiy surgeons prefer three, usually two rows 
ot catgut sutures with an outer row of interrupted silk so tliat a stricture 
may not form, as might be the case if a running row of silk were used. It 
must be rememberetl that a dilated stomach will shrink to almost normal 
size and this will tend to make the stoma considerably smaller. 

If posterior anastomosis is performed, my colleagues and I are careful 
to suture the stomach below the incision in the mcsoeolon for a dislaiice 
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of at legist J inch (2 an ) Improper attention to this detail will result in 
angulation of the proximal loop of the intestine, which may have a dis- 
astrous effect, or it may allon prolapse of another loop with obstruction. 
In certain cases it will be rather difiicuU to close the opening completely 
but it must be accomplished. 

It has been acknowledged that anterior gastro-enterostomy is much 
easier to accomplish than posterior gastro-enterostomy with no danger to 
the blood xcs^els in the mesocolon, and, should gastrojejunal ulceration 
develop later, it is considerably easier to approach the new ulcer to take 
down the anastomosis, ^e have not hesitated to employ anterior gastro- 
enterostomy for markedly obese patients with a high-riding, small stomach 
and a short, thick mesocolon, but this situab'on does not occur very 


nast^nlerostomy at the present Ume has bj no means been con- 
ilcmned nl the clmic In a very small group of cases it is the operation of 
Choice. In an occasional case, it is the operation of expedienev; thus an 
»kler patient who is a poor surgical ruk. who has a chronic, fibrotic, 
hstnicting duodenal ulcer with a relatively low value for free hydrochloric 
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phenomenon h being oliservcrJ leas frequently than previously but it still 
should bo kept in niind. 

There nre many modifications of gaslnc resection but tlie one most com- 
monly pcrfonnetl is that knonn as the “|>ostcrior Polya” type. At least 
the lower two thirds of the stomach and occasionally the lower Uirce fourths 
uro resected. Tlie danger point of the operation is in the ini’crsion of the 
duoilenal sttmip. In the highly inflamed duodenal tissue it is occasionally 
tlifnciill to obUtin a satisfactors' closure Frequently by doing the so-called 
open proccshire in which no clamps arc placed across the diioslcnum, a 
gooil inversion can first he oblainwl by the Connell suture without crushing 
any of the tissue. This can be reinforced by two rons of sutures, the hist 
turning the .stump to the |Kiiicreatic capsule, and tlien the stump can be 
covered with an omental pad. The surgeon is ever on the alert for the 
common hilc duel, cspcci.iUy in cases in sshich there is much inflammation 
and considerable foreshortening of the first duodenal segment. In such 
cases the tllstnncc from the ampull.a, which we have found normally to 
RS'cragc 8 cm., may be shortened to 4 cm. or less. One other point of caution 
concerns the patient who has li.id pyloroplasty in the past. The pyloroplasty 
will have removed the pylorus and a variable amount of duodenal tissue. 
Cases are on record in which Ihc common bile duct has been inverted or 
injured Iiccausc tills fact n*as not kept in mind. 

The Polya procedure employs the entire width of the stomach in the 
anastomosis whereas the Ilofmeislcr procedure closes the lesser curvature 
side, allows high resection on that side an<l permits a smaller anastomosis. 
The immediate result of this is that the anastomosis can be performed with 
better cxjiosure, as one is working m the center of the surgical field, with 
the lesser curs-ature alreaily secure. A word of caution liere reminds one 
that the esophagus frequently comes in at what oppears to be a low point 
bcc.'iuse the fundus of the stomach extends so high above the esopliageal 
junction. Cases are on record In which the esophagus 1ms been sutured shut 
from below by liigh application of clamps in attempting to perform the 
Ilofmcistcr procedure. 

Hecenlly it has Ijcen the conclusion among mnny of our surgeons that 
the actual rcmos-al of the duodenal ufeer is not as Important as was once 
thought. Many cases iiave licen described in which the ulcer has perforated 
or penetrated into the pancreas and the duodenum has been closed just 
proximal to this point, the ulcer not being removed. Subsequent examina- 
tion lias revealed that the ulcer lias completely healed. Scattered reports 
from other clinics Indicating ses'ere injury to the ampulla of Uie common 
Vi'ie duct produced by atternpYing^ cx«sc a duodenal 'dicerhitve'icinnuay 
surgeons to tlie logical conclusion Chat the removal of the ulcer is not worth 
what little additional protection might be gained. 

At the Mayo Clinic, Priestley and Clagett have done several large series 
of gastric resections for duodenal ulcers, completing the operations as Bill- 
roth I procedures. They both feel that this b a highly satisfactory operation. 

It presupposes that the patient has an ulcer w-hich can be removed and still 
leave enough normal duodenal tissue fora good anastomosis. The patient 
must hai'e enough mobilizable duodenum so that adequate resection of 
gastric tissue can still be carried out without placing tension on the anas- 
tomosis. Certainly far less surgical manipulation is necessary llian in per- 
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forming d ji HufuieisUr operation, there is no threat to the meso- 

colon aiul IK. dKiMon needs to be made whether the anastomosis is to be 
poslenor or ante rmr Pne^tlej and Clagett point out also that there will 
)e no aiiasloniotic jijimal ulcer, that the duodenum is more resistant than 
the jejunum to recurrent ulceration and that should there be a recurrence, 
le p.i lent is no si orse off than prior to the Billroth I tj^pe of anastomosis. 


VAGOTOMY 

II h,„ ,|.,ly stated that vaRolomy today has arrivtal at the cross- 

Swrill h"" '1 is anticipated that the operation 
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prime example of IhU U discanle<i. A 

input of certain tyZS howl S”"'™'-'- ‘™i- 

""nil »lVly"rm,,m“'dffl™„™e|'I,"“°" ™"'c">ing vagotomy today 
fu'.on.,« ,|,epre.enl lim'e ll.e^S;, " T ™'.v ■" con- 

nilli Ihe surgeon, who arc iierfonnine iT '™''””’'''’'’ '“‘i"''’"'-'' " ''“O' 
I1.e large majority ot .urge^^ ”l^™',on for rliiorlenal ulcer. 

' he f.c.or, in rwrfonningTd* ‘“'■"'c «ml all of 

altcmpl .ggolomy ThTv^lh", ,'h “'™»hat reli.chrnl to 
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e rewchon. At the same time, they are care- 
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fully cKaluatmg all reports from surgeons nho arc iiilcrcslcfl in developing 
the field of vagotomy. The ouUtai^ing impression that is left with one 
after sun.’eying the literature is that, before a definite conclusion is reached, 
this field should Iw evaluate<l further by men such as Dragstc<U and others 
nlio have ilonc such cotumcmiahle nurk in it The argument about supra- 
<{i!ipfiragni:ilic versus infradiaphraginatir interruption of the v.agus iicr\cs 
[•rohahlj' will continue for the present 

\\fllters nnd his assoei.ites fell that the most tlioroiigh krioa ledge of the 
anatoiiiy of tin* vagus nerves just liclon llie diaphragm js indicatetJ, there- 
tore, thej perfornusi ilissietions in more than 100 cases at nccrops.s Their 
efiiiclusion is that in more than 00 per cent of the cases, tlie infradiaphrag- 
inalic npproacli jierniits almost as perfect a division of all of the \agus 
ncrx'c snpplj’ as does the tninsthoraeic approach. In less than 10 per cent 
of l)»e subjects, the eviict amloiiiic dislribiilton of the nerve fillers n.is 
inronstant and in a few of the subjects there was no one well-dcvelope<l 
trunk on one or on both sides of Iho esophagus and the sagus ner\e sujiply 
was distrihntnl through many small hrenclics. It is in the latter type of 
case that the surgixm would prolwiU.s rcalircalcss perfect result m attempt- 
ing to interrupt the entire vagus nerve Mippl.s 

Talcing the other vicW7>oinl are Moore and his group m Boston. In their 
rejxirt, all of the jiatients who had duodenal nicer had undergone trails- 
Ihoracic vagoloiny. It was felt that a much more complete division of the 
lurs’cs was possihle in this way. Their results arc carefully and critically 
classified. It was nofssi (hat even in the cases in which satisfaclory results 
were obbiined, there were occasion.sl gastro'intcstiua) symptoms Some of 
these wore transient but the patients were concerned enough ahout them 
that from that standpoint the immesUate poslopera1i\e results were u little 
short of what they had cxpcctc<l. 

All of the tnvcstig.ilors urge that anyone attempting to do a series of 
these operations with whatever approach, shoithl cheek tlio results by 
means of the insulin test. The resjHinsc of the level of gastric acidity to 
hypogl.vccinia prodiicctl by intravenous injection of 20 to 25 units of insulin 
is definitely uhiiorm.d in c.isc8 of duodenal ulcer. This test is not without 
its own severe ctTecls and actually cun be <I.mgerous if it is not complelely 
controlled at all times. Studies of Wood sugar Jes els must be made and all 
of the lacililies for the immediate intnuenous injection of solution of 
glucose must be available. 

The criterion for the proper performance of complete bilater.d vagotomy 
is the ahoiitian of the gastric achl Kspoiise to tiic hypogiycetiiL producer! 
by this intravenously administered daw of insulin. Any tcndencs toward 
abnormal response suggests that there are still some fibers of vagus iieiwes 
remaining intact. Studies of gastric motility have been made employing 
intragastric balloons an<I Icyniographic tracings. Moore and otliers feci tli.»t 
the gastric stasis is overcome within nine months although delay in the 
emptjingof the stomach may persist- In addition to the test for suggestive 
pain which is demonstrated by the introduction of hydrocliloric acid into 
the vagotomized stomach, it is possible to produce gastric pain by over- 
distention of the balloon, which once again produces sjmptoms showing 
that the result of the ofieration is not contingent on relief of pain alone. 

If one is deciding which proce<lure to employ in the surgical management 
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of duodenal ulcer, he still must keep in mind that his criterion is going to 
be the best surgical result which he personally can produce (table 3). At 
the present lime our choice of operation at the clinic still faii'ors wide gaslnc 
resection in those cases in which there are definitely one or more clear-cut 
indications for surgical intervention. 

Here it must be emphasized that in the past not enough practical 
psychologic analyses have been available to the surgeon at all times. As 
Dragstedt point^ out earlier and as other surgwns have re-emphasized, 
patients in the past have been considered either candidates for the psychi- 
atric scr\ice in the hospital or else strictly surgical problems. It becomes 
more and more apparent that in many of those cases in which the result 
after surgical treatment Ls considered a failure one can look back with the 
wish that complete psychiatric investigation had been performed before 
surgical inlcn-ention. very important point for the surgeon to establish 
in his own investigation ts whether the so-called inlraclahle pain with 
which the patient presents himself is actually pain produced by the ulcer 
iLwlf. It has been our experience that ulcer pain, no matter how intense 
and no mailer of how long duration, can usually be controlled, if only for 
a very short time, hy extensive medical measures in the hospital. If the 
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patient has muiic bizarre tendencies in his pain pattern or some slight 
suggestion of psychologic imbalance, it would be well worth while to defer 
any further thought of surgical inlcrx-cnlion until all of these factors have 
been properly evaluated. All loo often, one sees a patient who apparently 
has Uilhstooil a fairly large surgical procedure, and from all anatomic 
standpoints, the operation has l*ecn successful, hut Uie patient still experi- 
ences the s-nme type of pain he has had for years. In any conclusion con- 
cerning any type of surgical procedure, tie results will be clouded if any 
nf the uasUblc or psychologically unbalanewl patients are included, no 
in-attCT which way tlic results appear to point. 

IWtng confronted then by a patient who definitelv presents several of 
Uie pnnury indications for some type of surgical inlciwcnlion, one will 
constantly lie qiicstion«l concerning Urc new “nerve operation.” Several 
of Uic surgeons in the clinic at the prevml moment feel that the indications 
lor \-agotomy become more definite- when there is nothing el«c which will 
atmre a g-x-I result m the i«ilient. An example of thw tvpe of condition 
i» a j oung |wn«n. ewally a male patient less than thhlv years of age. 
wl;o u ol.viou.Iy a lugh-stmtig type of individual, working at all times 
umicr a prat degree of tension; analysis of whose ga.stric conlenU reveals 
high achhty. and wrbosc pain is so inlracUUe that hr cannot perform his 
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usual work projwrl.v and jKrhaps js conitorlubie unl.v when he j> under 
medical supen-Idon in a hospital A<kkxl to Uin. Ifo mil prnhahly have a 
long hislorj* of ulcer distress in spite of Iik relative .south Tins narrows 
the field down nl the present time to n relatnelj sinuil group of patients 
In (he Iiypolliclical case just eile<l. olmoiislv tJial tyi>o of man represents 
a group who may have furllier didleully even after a rather wide gastric 
resection and who most cerlainlv would have diiliciilty after gastro- 
enlorosloins' alone. 

It seetns to me that the mdicatinn for sugotoriiy appears at the 
moment to he rather liinileii. At the present time, transthoracic vagotomy 
is being performed occasionafly at the ch'ntc for those patients who have 
undergone adequate gastric resection prcs'imisly and who have had further 
ulceration in the jejunum. Wallers h.is been vitally interested in UiU topic 
and Lis indications will necesvirily Ih* different from those that others 
might have. His approach h,is been mentfone<l as the suMiaphragmatic 
and S’agotomy is frequently eomhinc<i with some other type of procedure 
However, Wallers re-cmphasi?es that the exact nature of the lesion niiisl 
Ikj determined in any rase and iliat an obstructive type of lesion at the 
outlet of the .stomach most certainly will rcrjuire some type of further 
surgical inlcn’cntion even tliongh this lesion is proved to be benign. The 
surgeons at the clinic feel lh/*t evidence of pjlorie obstruction, svhether 
clinical or roentgenologic, conlraindicJte.s the performnnee of vagotomy 
Hlonc. Tliose patients who h.avc come to the clinic after the performance 
of vagotomy and have presented further symptoms are occasionally found 
to give positive response to the insulin test; in other words, in a few coses 
it has been felt that nn incomplete s-agolomy has l>cen performed. Obs'i- 
ously, these patients will not Ik* criteria for any conclusions concerning 
vagotomy. 

CONCLUSIONS 

From tny oioi present standpoint, tlicrcfore, my conclusions nt the 
moment must be that a duodeiml ulcer is strictly a raetlical problem until 
provctl otherwise hut that, in perhaps 12 per cent of the cases in which 
the diagnosis of duodenal ulcer has been accomplished, metiical measures 
will not be completely satisfactory. One or more of the now well-established 
jirimary and secondary indications will be adequate reason for surgical 
inter\’entJon, When confronted with a complicated duodenal ulcer which 
requires surgical management, I ba\'e felt that, for young, active ulcer 
patients who have a liigh degree of free acid, the operation of choice is an 
adequate gastric reseclfon, usually completed as a Poh'a anastomosis or a 
Ilofnicistcr modification of it. AH of these patients are tested by analysis 
of gastric contents after japeralion and the degree of immediate aiiacidity 
has been most encouraging. Tiie anacidity persists for at least four years 
in more than 80 per cent of the cases. A low concentration of free hydro- 
chloric acid has been noticed in perliaps 5t0 |>er cent of the cases. 

In dealing with tlie duodenal stump, the Bancroft modification need be 
employed only rarely but at present it appears to be a good alternative, 
to be kept in mind. 

The final thought that I have is that a more nearly complete and a more 
practical psychologic approach to the paUent who has complicated duo- 
denal ulcer will probabb* insure a hi^ier percentage of cures. 
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ACUTE HEPATITIS; NOTES ON MKAL AND OTHER TYPES* 

r.T;oRr,E b. eusteiimax 

To the pUj’sician familiar wilh acute UepatitU as it occurs ia civilian 
iiraclice, it should he reailily apparent that the medical officer m the 
armed forces, ruth feu exceptions, has a less difficult problem than the 
civilian physician -Vs pointed out by Hoagland and Shank, the relatively 
high incidence of hepatitis of epidemic nature and the relative infreipicncy 
of obstructive, chronic degenerali\-e and neoplastic lesions of the biliary 
tract in men of military age, who were free from all evidences of chrome 
ill health and physical disability prior to induction, offered favorable 
circumstances for correct clinical diagnosis. 

In order to illustrate the greater complexity of the problem from the 
civilian standpoint, I reviewed data on 100 consecutive cases of acute 
licpatitis in which the diagnosis was unequivocal and in which all but one 
of the patients were jaundiced. These data illustrated the fact that a 
variety of clinical types is cneounleted, the differentiation of which may 
he exceedingly difficult, in fact Impossible at times, in the absence of a 
lerologic or other specific diagnostic test for infectious hepatitis. Of course, 
to less extent the toxic, bacterial, spirochetal and protozoal forms were also 
encountered in mihlary practice during World War 11. In nuny cases these 
i\ ere associated wth so-called tropical diseases such as malaria and smebi* 
nsis or resulted from himlliar hepatotoxius such as the arsenical compounds 
and alcohol 

This review aUo roicaled nhat had been expected; namely, a prepon- 
derance of patients with infectious hepatitis, comprising 74 per cent of the 
total. Also noted was the preponderance of men, constituting 70 per cent, 
even though most nutlionties, notably Blumer, consider infectious hepatitis 
a disease of adolescence attacking both sexes equally'. Beports covering 
recent epidemics of the disease in the civilian population in several of our 
states confirm lllumer's obsen'alions. 

The hepaloloxins which figured most prominently in the series of sixteen 
cases of toxic hepatitis werecinchophen (four), alcohol (four), miscellaneous 
Iiluiniiacculical products (five), and arspbenamine and hyperthyroid crises 
(one each). In one instance the cause was undetenniiied. In the bacterial 
group, consisting of nine coses, four were the result of septic stales, two Lu 
11 -s.sociation with clirouic ulcerative colitis, one each as the result of scarlet 
fever and pneumonia, and one represented a case of intercurrent hepatitis 
with jaundice in which the patient had subclinical latent stones in the 
galtbl.idder anil common duct. The most interesting case ha the septic 
group was one of fatal brucellosis septicemia in association with mitral 
ulcerative endocarditis iliie to the same organism as that causing the 
systemic infrotion. 

I’ethaps the most disronccrling factor is the age incidence. Forty-four 
of .seventy-four patients wlio bad infectious hepatitis, alniost 60 per cent, 
were more than thirty years of age. This relatively advanced age also char- 
nctcriml tiic other groups; the average age of the patients who had toxic 
hepatitis was forty-two years and that of the patients who had bacterial 

• Vtatnet i.r fM[vr Mil.Tnhlr.! tn AtU mnlmi flranilinasira. 
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licpatUis, «tM‘ ifi/aHt Ibo rnonth'iof «ii>. fui(\ >c,irs As t«o 

thinh of the patients r«‘f»or(oil l»j Hlooinfiehl were fjetwecii ttiirlj -one am! 
fifty years of rifie, he conchnhil thul neiite licpatitis i>, not mcessarily a 
«{isca«e of youiie niliills, I use llie cxprcssiou ‘Misconterlm^'' in the «cnsc 
that 5u view of tlie age iitriilence the miiiKToiis iiossilnlities of etiologic 
factors of jamulleo are greatly enliancaHl, thii» iiiercising tlic dugnostic 
cHlllcuUies. 

further n*sp«'et l'» i)i.»giiosis umler the ctrciimstauees of civiiian 
praeticc infectious hepatitis is r.ircly recogmred in the preictcric stage 
The sporadic occurrence which characterizes (lie large majority of cases is 
consuicrahfc cNlciniiitiou of Lipse m this respect. In tins stage the diagnosis 
IS Usually that of "influenza,” often ‘‘iiilcstinal influenza,” acute upper 
respiratory iiih-clioii, ntypieiil imcuinoni.'i. mfcclious mononucleosis or 
fever of ohscure origin The symptoms ami signs of major importance m 
diagnosis in tliis stage nppe.'irts} to Wanorexhi, alxloininal discomfort, with 
or without licjMitic enlargement and tenderness, absence of Icu^cocytosi^ 
and cs-idenci* of hepatic damage .as res'c.sled bj- the laliomtory procedures 
lhal I hare <lisc«sscsl. 

Once jaundice supervenes, the tll.ignosis is npparciil, especially if the 
patient is young and if abdominal pain or discomfort has been absent or 
mconsetpienlul. On tlie other hand, with the apiK-arnoce of jnumlicc, 
irrespective of the ago of the patient, there is a ready tendency in some 
r)UDrlcrs to look on tlie cowUlion as surgical, especially if the patient is 
chlcrl,v and has expcrioncisl some aUlomiiial jwin or dLsconifort which may 
be locnlizetl to the right upiu-r qiiadranl of the abdomen. Such distressing 
nlwlominal nuinifcstation? «re not lueompajiblc willi acute inflammatory 
states of the liver as well as udlh chronic hepililis and cirrhosis. One may 
be further misled hy the rcsidta of choice^ slographic evamitwlion. As false 
positive finilings arc the rule m the presence of any appreciable j'jutidice, 
such exammation should lie pos(|H>n«?d until the jaundice disappears. 

In my experience the three most important factors to exclude in the 
average sjwradic case of infectious hepatitis, especially in the absence of 
classic clinical inanifcstations, arc intercurrent acute hepatitis in associ.i- 
tion with hepatic cirrhosis, obstructive jaundice of malignant origin, espe- 
cially when an elderly patient is concerned, and infrequently an intercur- 
rent hepatitis with jaundice in a case in which latent stones are present in 
the gallbladder or ilucts, or both. Under such circumstances a detailed case 
history, careful physical e.xaininatJon. certain testa of hepatic function and 
observation in tJic hospital, coupled ssilli the all-important clarifying ele- 
ment of time, usually make posrfble a successful differential diagnosis. 
The importance of accurate Sngnom under the circumstances cannot be 
os-eremphasized, for a patient who has acute hcf«titis. of whatever nature, 
is a poor surgical risk and in the deljatahle case it Ijchooves one to give Iiim 
the benefit of the doubt. In ‘Wgicar’ jaundice of benign nature (stones, 
stricture) in the absence of frank evidence of suppurative cholangitis, a 
reasonable delay, during which lime the integrity of the liver may be 
enhanced by proper measures, is justifiable whether operation is eventually 
performed or not. In obstructive jaundice of malignant nature the eventual 
outlook in the large majority of cases is precarious anyway, although in 
recent j ears some improvement of pn^iiosis has been made. 
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To diSereaUate obstructive iauudiee, cspccmlly that of mali^aut 
origin, from intrahcpatic jaundice, one frequently rcsorU to duodena! 
mtubation This procedure, sometimes repeated, coupl^ with a quanlila* 
tWe determination o! excretion o! ntobiUnoBcn in the urine and feces, often 
proves decisise in differentiatioB an iottahcpatic jaundice from an obstru^ 
live one A pcrsistenllj* high level of scrum bilinibia And^ a prolonged 
prothrombin time (Quick), not responsive to adequate vitamin K Ibcrapy, 
juslU j a guarded prognosis. Such signs, along wilii a low output of hippuric 
acid, coupled mlh decreasing concentrations of cholesterol and esters, are 
often premonitory of impending hepatic coma, and death from acute 
y ellow atrophy supervenes sooner or later. 

In the entire series of 100 cases the number of dcallis was eight, or 8 per 
cent. As was to be erpected, the mortality rale was greatest in what I 
regarded as the nonviral, bacterial group. Xecropsy routinely revcalctl 
massive acute necrosis, that is, acute yellow atrophy of the liver. Tivc of 
the female patients, four of them having infectious hepatitis, were afllicled 
during the parturient period. However, there were no deaths in tliis group. 
The high mortality rate wluch characlertzes the various forms of acute 
nephritis encountered in civilian practice, in contrast to the low death rate 
in epidemic hepatitis, has been observed by others. 


ACUTE OBSTRUemX CHOLECi’SHTIS* 

PAUL C. KLEILN AX 

The records of 109 cases of acute obstructive cholecystitis encountered 
in a five year period were sludled. The over-all mortality rate was 3.9 per 
cent, 1.1 per cent in the group in which surgical treatment was given an<! 
20 percent in the group in which surgical treatmentwas not given. Seven ty- 
thiw and five tenths per cent of the patients gaN-e a history of previous 
biliary colics and indigestion. Fifty-four of the patients were males and 
48 were females. Fifty-seven per cent of the patients were more than fifty 
years of age. Significant fever (temperature: lOl"* F. or more) was present 
in one third and leukocytosis (leukocyte count: 10,QQ(] or mote per cubic 
millimolcr of blood) in two thirds of the cases. In G1.5 per cent of the cases 
in whiA the gallbladder was gangrenous and 40.9 per cent of those in 
which it was perforated, the temperature was less than lOl^F. anda prac- 
ti^lly normal leukocyte count was found in 23.1 per cent of the cases in 
which the gallbladder was gangrenous and 18.2 per cent of those in which 
It was perforated. Jaundice was ptesenl in 19.6 per cent of the cases when 
the patients were admitted. Palpable gallbladders were noted in 43 per 
cent. Acute pancreatitis was present in four cases. 

In the eighty-seven eases in which surgical treatment was given chole- 
c> slecloray was performed in sirly-eight and cholecyslostomy in nineteen. 

•.^Ir.clofjMperreadittheBiertingpfibeSULleMedicalSodeO c.nYU«,n»5n,Mitirau- 
««. vTiscoiisin, OctoMr 0 lo 8, TMT 
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Choledochostomy was iwrformtd in fourteen of the twenty cases in which 
jaundice was present and one or more stones were removed from the 
comD)oii duel in Of per cent. In the etghtj'-seven cases in whtch surgical 
treatment was given, plus three in which the patient died before surgical 
treatment could be given, stones were present in Oj 5 per cent. There was 
no corrrlalioi) l>elwwn the o|>ctt»tive pn>c«lurc and the duration of the 
disease. The iticidenco of gangrene and perforation was twice and three 
times as great respectively in the eases in which surgical treatment was 
delaj'ctl ns in tlio-^e in which it was given early. In seven cases postoperative 
complications occurred; none of the patients died. 

CONCLCISION'S 

1. Tlie risks of acute obstructive cholecystitis would be minimized by 
proper treatment (operation) in all eases of chronic calculous cholecystitis 
regardless of Ihepalicnt'soge, e\ccj)lingonly those cases in w hich operation 
is contraindicated because of the presence of some other condition w'liich 
makes the surgical risk gR-atcr than the risk resulting from the presence 
of cholecystic disease. 

2. There may be little correlation between the physical signs and the 
pathologic findings in acute gangrenous perfomting cholecystitis. 

S. Early operation 1$ tlie treatment of choice but individualized con* 
sideralion must be exercised in the proper evaluation of the patient's 
condition nnd care of the complicating factors in prejiamtion for surgical 
treatment. 

4. ITie question of whether cholcej'stectomy or cholccj’stostomy should 
be performed should be decided oa the basis of (he limitations of the surgeon 
and the condition of the patient. 


SUIIGICAL TREATMENT OF ACUTE CHOLECYSTITIS* 
KDWARD S JUDD. 

A study of the modern literature reveals a definite trend toward a much 
more active type of treatment in eases of acute cholecystitis with or without 
stones. As is the situation wiYo many wAVfffnasm is 'clsxhy to 

lead to ovcrindulgence and scattered reports suggest that perhaps the 
pendulum has sivung too far, and that more radical measures have been 
employed in certain cases in which conservative measures would have given 
Iwtler results. 

The disease is fairly clear-cut and the diagnosis can he made without 
undue difficulty in the majority of cases. However, some of the more 
reliable authorities have recommended a great degree of individualization 
in the selection of treatment. Heuer recalled that in approximately 1910 
his chief, the incomparable HaJsled, proceeded with cholecystectomy in a 

* Abridgtoeolof paper rtadat the Postgiaduate Rledieat Aaseiably of South Texas, ITouslon, 
Texas. December 1 to 8. 1947. 
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ca-e of obvious acute cholecyslHis. This event made a kslmg impression 
on Ileiier and bis colleagues and as the years progressed, Heuer became 
pcrb 3 p> tbc oulstnndmg champion of eatUer cholecystectomy m cases of 
this tNpv His results have been excellent and have pointed the way to hi> 
•iludent-i so that in the particular center where Heuer wor^^ early chole* 
r^^tecto^l\ is the usual treatment for acute cholecystitis. However, 
lieiier's pupih insLst that the decision to perform cholecystectomy must 
be made for each patient alone and that no arbitrary categoiy should l>c 

eslabliduHl 

TREATMENT IN MATO CLLMC SERIES TITTH COMMENTS 
ON PERFORATION AND GANGKEN'E 
Hoot and Pnestlej analyzed the records of 127 patients who Lad acute 
choicc.islitis and who were observed in the years 1936 through 19 12- They 
conclude*! that it was very difficult to correlate the pathologic findings 
with the symptoms presented by the patient. They obscp'ed that the 
incidence of gangrene and perforation obviously increased ivitli the greater 
duration of the disease. They found that cholecyslectomy would be more 
wlisfaclors’ for a great majority of patients within the first seventy-two 
hours alter the aclunl onset o! Ihe symptoms than at any subsequent lime 
iKfoTC the acute process had actually “cooled off.” 

Kicmaii reviewoil the actual data on a scries of 102 cases of acute 
o!>Ntr«ctJvc cholccj-stitis in which treatment was carried out at the Jlayo 
t’Hnic in the years 1912 through I91C. Cbolecystecloroy was performed in 
sixt,\ -eight cases with one hospital death; cholecyslo<tomy in nineteen cases 
with nil deaths .nnd no surgical treatment was instituted iu fifteen cases 
and throe deaths occurred. In twenty-right of the righty^seven surgical 
cn«o9 surgical trcMtinont w.i< institulerl immediately; in eleven it was 
csirrksl out carlj, that is within the first Iwciity-four to forty-eight hours 
after onset of the ailnek, and in forly^eighl, Ircatnicnt was delayed one 
w coV or more 

.Ml of tlie surRwm". who ps-rform emergency oixra lions at the clinic had 
Ucii inipn*s.se<l iinnioliatcly after the peritoneum is incUed with the sever- 
ity of the condition whicli is encountered in cases of acute cholecystitis- 
llalhcr loo*c thinking in the past liad Jed general practitioners, aS well as 
xoine «]ieei:di«ls. to tell patients ih.at they need not fear rupture of the gall- 
bladder. as the mechanism w not similar to that in appendicitis. I believe 
that nil uirgeons now take a rather eonlrarj" view. Rupture of the gall- 
bVirhler is not only more common than was pres'iniisly supposed, but 
should l>e fcaMsI greatly. C.sngreiious cholecystitis can lie Ire.ited surgically 
with low risk, but the jierfonitfsl gallbladder presents a iliffercnt problem. 
Kiern.in lislisl the cases in bi> series in which gangrene or perforation was 
discoycretl. The incidenoe of gangrene was twice as high and lUat.ot per- 
fonitioii iiKire Ih.nn tlin*e tiroes as Jiigh in cases in which operation was 
delijctl as in oues in which it was |icrfomictl eariv. 

Tl>e tj^ie of perforation which actually existed is iinjiortant to surgeons 
w ho treat such patients .\ny surgeon will encounter a degree of perforation 
from time to time which had not lieen suspected licfore opcralioiu Patients 
with minimal simploms, who undergo what might be considcre<I a fairlv 
rf.iitine rholres steelomy often are found to have at least impending nipliim 
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of the pallbladclcr against the colon, ilufuirniui]. l»^c^ or uniLutum. It j* 
the perforation into the i>critoncal cavity itself w (urh would nalurally ho 
exi^tptl to give the least favorable prognosis. 

1 erforalion or Impending pcrforatiaii was iiotcsl hy Kiernan m twenty- 
two of ninety cases in which pathologic examination of the gjllbhidder was 
rarried out. Acute free fK'r/omtion f*ccurred in fisc c-i'cs ssith thrce'«icatlis. 
•'nh.ieufe perforation with jxrichotecyitic atxetas m tweKe, fierforation 
into a viseus in tno and an iinfHmding fistula in three 
hollowing (he nnnly.sis of the scries of cases. Kienmn w.ts struck 1\\ the 
clinical cojirsy of four of (he patients who did not hasr gallstones in the 
entrance of the cystic duct or in the cystic ihict itself Two of these patients 
apjiarently snifered from acute ohslrwctlve cholecystitis licc.'iuscof ohstruc- 
lion of the ampulla of Vulcr One of these patients had carcinoma of the 
licnil of the pancreas ami the other a 5loiie irnjwctnl in the anipullj In a 
thin} case, the only explanation for (he ohslniction appeared to he extreme 
mfinmmalion in the cystic duel itself. The reason for this had not been 
discoi-ereil but Kiemart was certain that there was no stone present. In 
the fourth case, the olistruction was apparently due to pancreatitis. 
Although no stones were present, there w.ss considerable i«n.immalorj 
reaction in the cystic duct itself, which npjwrcnlly had f«ocn bct off hy the 
inil.immation within the pancreas. 


SUnClCAL MCTHODS EMPLOVEO AT THE .MA\0 CLINIC 
In our practice at (lie Mnjo Clinic when a iliagiiosis of acute chole- 
cystitis is made, if there are no serious conlraimlicalions, the patient is 
treated surgically. Operation Is undertaheii at liic earliest eoni’enient time 
which is in tlie licst interest of the patient. This means that haste is not .i 
factoriind that sufficient timelsallowtsJ to establish n proper fluid iMlanee, 
to institute decompression by means of a n.a<.d tube and for (he clinician 
and surgeon to liavc a correct idea of the labor.itory iindiogs. At operation, 
locid anesthesia has not l>cen used extcnsh’eiy cveept in the extreme cases 
in which no other procc<lurc aside from local drainage is contemplated. On 
patients who are prepartd properly, (be most complete operations possible 
are done and for that reason geucml anesthesia is used. Occasionally, spinal 
anesthesia is emiiloyeil. but Ibis 1ms not been os satisfactory sw general 
anesthesia because of the height of the incision. The decision as to what 
procedure will be cmploytsi is made only after evaluation of the situation 
after the peritoneum is opened. 

Tim appcsrsnce of the gaUhiaMer lh»t the surgeon hofirs to jfind oJie 
of e.arly inflaniniatory change with perhaps rather marked edema, but willi 
the structures still recognizable after minimal dissection. In fact, in the 
ideal case, cholecystectomy way l>c c.isy as a intnimal amount of edema 
allows dissect ion of tlie cystic duct .md artery and easy excision of the gall- 
bUclder from its bed. In a case of this type, cholecystectomy is certainly 
the operation of choice. 

However, all too often the surgeon is faecxl with an extreme tlegrec of 
inflammation in which the omenlum is completely wTapped about the gall- 
bladder, and the gentlest dissection is attended by release of fluid from 
the edematous tissue. Frequently, the transverse colon is caught against 
the fundus of the gallbladder. There may l*e an impending or actual fistula 
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into the duodeoum or colon. In such a situation, it may be difficult to tell 
where liver tissue leaves off and gallbladder tissue starts. \Miat would 
normally appear to be a thin, pliable free edge of duodenohepatic ligatnenl 
has been replaced fay a thick woody indurated mass measuring 2 to 3 
inches (about 5 to 7.G cm.) ectoss. To attempt to locale the cystic duct 
and cystic artery in such circumstances might lead to nothing but disaster. 
Perhaps in an occasional case the cystic duct could be cut long, and the 
cystic artery could be secured at a level which is still safe, but more often 
profuse hemorrhage would occur and the control of this might necessitate 
passing a ligature about the hepatic artery or the common iluct or both. 

It so happens that at the Maj'o Clinic, most of the surgeons have made 
a habit ol performing cholecystectomy from below upward. In cases of 
acute cholecystitis occasionally they reverse the procedure and start at 
the fundus. Although in some instances there is considerable bleeding for 
a time, the vital structures can be identified in this way and cholecystectomy 
can be accomplished. 

Advice of widely experienced surgeons makes the young surgeon hesitate 
to be bold in cases of acute cholecystitis. On the emergency sendee at the 
clmie cholecyslostotny is perform^ if «acl identificalion of structures b 
difficult. The gaUbladder b emptied of its pus or infected bile by trocar. 
Stones are removed and a finger can be inserted in an attempt to remove 
all of the stones from the cystic duct. However, prolonged effort is not 
warranted as the gallbladder can be perforated easily with undue Tnanlpu* 
lation. In a case of thb type, a dressed tube is sutured into the fundus with 
three purse-string sutures, u brought out through a tunnel in the omentum, 
and the gallbladder b approximate as nearly as possible to the peritoneum. 
It b preferable to employ a stab wound for the tube and Penrose drains 
are inserted beside the gallbladder. Sulfonamides arc employed intm- 
peritoneaUy and penidiUo b administered immediately after the patient 
b tclumed to bed. The amount of bile that drains from the tube varies 
widely. Usually there will be bloody bile for the first several days, but this 
frequently diminbhes until the tube drains very little. 

The anchoring sutures ore removed from the skin and the tube b allowed 
to drop out when it will; usually Uus occurs about the fourteenth or fif- 
teenth day. It b surprbing how quickly many of these extremely ill patients 
recover and it has been our experience that for more than 70 per cent no 
further operation b required; in the remaining 30 per cent the sjTnptoms 
have varied from very imld pain to frank galbtone colic. We do not herilate 
to perform cholecystectomy at a proper inler\’al after cholecystostomy if 
thb b necessary. Minor symptoms in the fonn of occasional drainage of 
watery material from the site of the tube have been a nuisance factor. If 
we do undertake cholecysleclomy later, we allow a period of at least six 
months and preferably longer unless Abe symptoms are so severe that we 
must proceed sooner. 

We have employed partial cholecystectomy in a number of cases of acute 
cbolecysUtb. Thb operation b an old one and has been called to our 
attention by Estes. The technic b exactly like that for cholecystostomy, 
but instead of suturing the “dressed” lube in place, the fundus b incised 
widely down to a point 1 to 2 cm. from the cystic duct. The resulting flaps 
of gallbbdder are cut away close to the liver. The remaining gallbladder 
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is i!fic<I with gauze and swab!)«l with tincture of iodine. This procedure 
iTinoves nil remaining mucosa. The distinct advantage of this operation 
is that the surgeon can work directly on the entrance of the cystic duct and 
usually remove nil of the stones. There is rather brisk bleetling which is 
controlled by running interlocking sutures near the cut edges of the gall- 
bladder. A plain eatlielcr e.an be laid in place, with jl.s lip directly in the 
cystic duel and two or three cigarette drains are laid in the bed of the 
g-illbladdcr. Pnfembl.v Ihrse are brought out through a stab wound. T2ie 
incidence of secondary' surgcri,- n/ter partial cholecystectom 5 ' is considerably 
lower than after eholoc.i’stostomy. I belics'c this operation should be kept 
in mind and should be perfonned more often than it is at present. 

JAUNDJCE 

word should be 5.aid about jaundice jo cases of acute cholecystitis 
Ordinarily, the jaundice is due to the presence of calculi within the com- 
mon duct. Ifowcvcr, jaundice may be seen because of extreme cholangitis. 
Obviouslj*, a severe degree of pancreatitis also will produce it. It is pre- 
ferred when possible to explore the common duct in these acute cases, but 
experience has shown th.it this should not be attempted if there is extreme 
distortion of the duodcnohcpatic ligament. It U far better to consider the 
first operation as merely the first stage. The second stage consists of 
cholecystectomy and choleiJochostomy wiUi tJie relief of obstructive 
jaundice. It is surprising liow many patients become free of jaundice after 
the first operation and never exhibit jaundice again, indicating that there 
probably were no stones in the »>mmon duct at the first attack. Even the 
experienced surgeon should not hesitate to temporize by performing ehole- 
cystostomy or in selected cases partial cholecystectomy, if doubt exists 
whetlier viml structures can be exposed properly. 

It is Worth while to re-emphasizc the now well-established fact that the 
patient suffering from acute choiccyslilis, cither with or w^ithout stones, 
must be considered as an individual problem IMielher immediate surgical 
treatment shou(<{ be instilulwl or a period of observation is indicated must 
he decidc<l on the merits in each case. If surgical treatment is instituted, 
the operation cannot be selected until the abdomen is opened and the 
gallbladder is untler direct vision 


REGENT ADVANCES IN HEPATIC AND BILIARY DISEASE* 

ALBERT M. SNELL 

Vrom a review of the advances which have been made in the knowledge 
of hepatic and biliary disease during the war years, it is apparent that 
significant progress has been made in a number of important fields. Some 
of these advances are of unusual clinical interest. Although many others 
are of equal basic importance, it is the purpose of this paper to confine the 
• Abridpneot of paper publubrJ in full in ttie QasHerfy Rullelin. Kortbiresirm University 
Medical School SI lOl-llO, 1917. 
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discussion to those which have a direct bearing on clinical practice at 
present. Three subjects will be considered; (1) the recent ^orld-widc 
epidemic o! infectious (viral) hepatitis. Its sequelae and the implications 
for the future, (2) observations on atrophic cirrhosis of the liver 
particular reference to some of its obscure clinical manifestations and 
(3) operations for carcinoma of the pancreas with especial reference to the 
necessitj for early diagnosis 

EPIDEMIC HEPATITIS 

While sporadic outbreaks of infectious hepatitis have been observe*! for 
many years, moat major epidemics have been associated with wars and the 
assembling of armies The term “campaign jaundice" which appears in 
numerous British medical writings attests to this fact. ^Yorid War TI was 
attended by the most widespread epidemic on record. Probably more tliaii 
200,000 individuals in military service had the disease in one of its various 
forms and there are on recoisl large groups of carefully' studied cases. 
Curiously enough it Mas essentially a disease of land-bascil forces; the 
disease rather rarel.v occurred on shipimanl. The early distribution of cases 
suggested that the disease might well be trausmilled b>’ water or food; 
transmission by insects in some areas lus not yet been entirely excluded. 

During the period from 1{)42 to 1045, much was leurne*! about the 
pathology and physiology of the liver in relation to infectious !iep.alitis, 
and also about the diiiical syndrome which in its milder nspocts differed 
in no essential particular from that of the well*kno\i'n catarrhal jaundice. 
As will appear in the following paragraphs, so favorable a course was not 
pursued in all cases and the disease was in general of greater severity than 
catarrhal jaundice and carried with It « ilislincl mortality rate and consid- 
erable morbidity . 

Esperiments on the transmission of the disease and epidemiologic studies 
soon established the fact that the eliologic agent nos a virus. The tests 
which were most likely to give positive results long after the disease had 
passed were those which had to do with alterations in the plasma proteins, 
the thymol turbwlity test being particularly signiheant in this resi>ect. 

The by-products of the epidemic arc now of particular concern because 
tliey are by no me.sns so well known as the acute manifestations of the 
disease. Among the types of disease and the by-products of this disease, 
fulminant, subacute and chronic Ij^pes of hepatitis, cholangiolitic cirrhosis 
and artiGcially transmitted bcpalilis will be discussed. 

Fulminant Hepatitis. — lliis condition may be described as a fatal form 
of the disease which pursues its entire course wilhln ten days. Clinically 
tbe condition com-.poiKU to the often described acute yellow olrophj- of 
the liver with which it is probably idcnticai. Certainly there are no impor- 
tant clinical or pathologic differences. It Is of some interest to note that 
ci>i<lcmics in the i>.isl have been followrctl by a notable increase in the 
occurrence of clsos of fulminating bepatitis. The most striking feature of 
lliis iliscase is llic rapid development of severe hepatic insufficiency which 
often is attcndcrl by neurologic findings of great variety, rarely by biqio- 
glyccmic smures and not infrequently by a hemorrhagic diathesis’ At 
necropsy the principal findings are those which pertain to the liver; in 
this organ extensive and widespread necrosis of the lobules and complete 



Ain^Nc» IV jiEr\iic ».n» juu.uiy dihkark •fa 

•lUorfwnization of the cell stnicturc arc evident. Luck6 and Mallory have 
'le‘«crll>od the evpprienec nf the Vnited Slates Army in the period betn-een 
.Vngusti 1013, anti April, 1015 Pliorc were 10t» fatalities from epideniic 
hcp.ititis during this time. 53 per cent of which were of the fulminant 
variety. They noltnl that not » single case of fulnunnnt hefwtitis was 
rejmrletl during the lOW epitirnur of hcpatilis whicli folJonetl inoculation 
for yellow fever. In more th.in half of the fatal c.ises the fiihniuant hepatitis 
apparently was <luc to the transmission of an iclerogenie agent cont«inc<l 
in blootl or scrum 

-k niimlier of evplamitioiis for the sudiJrti incwase in these cases has lioen 
suggested. .V diirerencc iii strains of S’lnis mm.i la* consalerwl or an increase 
in the virulence in the virus through repeated hiiinAH passage Host factors 
are probabl.v important since m-any of the victims had been subjected to 
the rigors of comliat and to oilier abnormal living conditions. 

Subacute and Chronic Hepat}ti> without Jaundice. — ll.irkcr, Capps and 
Allen called attention to this important firoup of cases. Eighteen per cent 
of a group of 4.31 unselectesi cases of epidemic hepatitis studiwl by them 
could lie so cl.assifi«l on tJie h.isis of some evidence of hepatic disease more 
th.an four months after the first appearance of symptoms. In Iheir patients 
little or no jaundice u ns swn as a late manifestation of epidemie hcp.{titis, 
the principal findings Here hepatic enlargcmeni and ffinctionaldUturbanees 
of Jis’cr of vat} ing siegre-es us revealed by appropri.de tests. TJie symptoms 
in these case.s were not chanicteristic, in fact, nwaj’ of the patients had 
been considered psycliiatn'e casuallic>s These patients remainwl raofl- 
erslcly ill and incapaeitatetl for mililar.» sorsnee for months and often 
exacerb-ations of the <liso.iM.‘ dc»'<'lo|i«l on (ihysie.d exercise or on return 
to full duty. These rc!a{>st*s often «ere mam/esttvl hy incraiscs in the size 
of the liver an<! <levh«tions from the normal in the results of tests of liver 
function. 

Neefe made some observations on a group of volunteers wJio had been 
inoculated with a strain of virus obtained in the course of an ejiideinic in 
a summer c.smp In 10 {ler cent of this group clinical evidence of a chronic 
hepatitis developed and biopsy cvaniination of specimens of the livers of 
two of them, obtained by the piiiicb niethwl. gave Indisiiutablc p\idence 
of bcpatic damage .six and nine months after supposed recovery. The usual 
studies of hejKilic function gave essentially nonoal results in these patients 
and in one oilier individual who gave a similar history. 

It is certain that many individuals who have had infectious hepatitis 
aUll bear iU aruxtomic arul fanclional scairsv Their possible status a.s carriers 
of virus and their future welfare arc subjects of great theoretical and prac- 
tical interest. 

The Syndrome of CholangiolUie Cirrhosis. — ^’fhis syndrome was rescued 
from the catch-baskcl of biliary cirrhosis chiefly by the observations of 
Watson and Iloffbauer. They noted a type of hepatitis associated with 
chronic and rather constant jaundice and cliaracterized by relatively normal 
hepatocellular function In the presence of the phenomena usually associated 
with regurgitation jaundice, such as increases in concentration of serum 
bilirubin, cholesterol and phosphatase and jiossibly bile salts, as showui by 
intense pruritus. The pathologic changes in many cases are minimal and 
are confined chiefly to the portal triads and finer bile ducts. The particular 
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poiat which conceras me at present is that in certain of these cases the 
illness began with what might well be regarded as infectious^ hepatitis and 
in one case described by Watson and Hoffbauer several biopsies over a 
period of nine years revealed gradual progression from mild hepatitis, 
possibly of epidemic origin, to advanced atrophic cirrhosis with periportal 
Ij-mphocytic infiltration. It has been suggested that some chemical or viral 
stimulus may persist follon-ing hepatitis whicli causes proliferation of con- 
nective tissue and which could explain the gradually increasing strangula- 
tion of liver tissue by periportal infiltration. The relation of such types of 
cirrhosis to infectious jaundice must remain sub j'udice until better methods 
of identifying the virus become available. 

It will be of interest to follow olbcr cases of chronic biltaiy cirrhosis of 
the so-called Hanot tj^pe with the possibility of an infectious origin in 
mind. This seems particularly appropriate in ^ew of the reported occur- 
rence of a similar but much more progressive disease in Denmark. This is 
a strictly “word of mouth” report and concerns the development of a 
progressively fatal form of hepatitis with jaundice among women of post- 
menopausal age. In all these cases the condition appeared to be ordinary 
epidemic infectious hepatitis. However, the jaundice did not .clear; evi- 
dence of hepatic functional damage increased and death occurred in a year 
nr more with the usual signs and symptoms of chronic hepatic insufficiency. 
Full and detailed reports undoubtedly will be forthcoming in the near 
future. The age and sex factors are of an unusual nature altbougli it has 
long been known that infectious hepatilb may be a more serious disease 
in older age groups. 

Homologous Serum Jaundke. — By far the most ch’nicall^* significant 
de\eloproent in the field of hepatitis has to do with tlie appearance of 
homologous serum jaundice. This condition may be defined as that variety 
of hepatitis wliich develops following the parenteral introduction of a 
particular icterogenic agent (virus SlI). It is characterized by a long incu- 
bation period (sixty to 120 days) and often by n fulminant and fatal course. 
The icterogenic agent causing it is remarl^ble for its resistance to all 
attempts to destroy it or render it inactive. 

Scrum hepatitis has been observed alter the use oI measles and mumps 
convalescent serum, whole blood, pooled plasma, both liquid and dried, 
and both yellow fever and pappalaci fever vaccine contaminated with 
icterogenic scrum. It has an appreciable mortality rate which is as high 
as 20 per cent in some series; this may reflect in pail the condition of the 
patients (often injured or wounded men) rather than the natural virulence 
of diflereiit strains of the icletogenic agent. The size of the inoculum 
appears to make little or no difference, since serious hep-atitis lias followed 
the adminUtmtion of O.OI c.c. of the icterogenic agent while much larger 
doses appear to have proihiccd n condition of about the ordinary degree 
of severity. 

'fhe appearance of homologous serum jaundice during a time when 
world-wide cpiilemics of infectious or epidemic hepatitis were raging sug- 
gests some connection between lhem,yet their incubation periods and some 
immunologic factors differ at teasL Inmdentally, the incubation period of 
the naturally occurring ilisense remains short even w lien the virus is given 
parcnterally. 
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ll seems clear tliat there is homologous but not heterologous immunity 
to the trro forms of bepfliitb. Volunteers inocukted parcDtcrally irilh the 
scrum traf3snii{te<l disease (serum hepatitis) are not protected by a pre- 
noiis ftlL'ick of Uie naturally occurring epidemic form, the converse of this 
proposition is also true, flonevcr, cases are on record in which blood from 
a donor in the prckteric phase of fulminant epidemic hepatitis induced a 
serious attack of scrum hcptililis in the recipient after a rather long incuba- 
tion pcriotl. The feces of individiiab with serum hepatitis arc not infectious 
to others whereas in the epidemic form the feces do contain the virus 
There are some hits of rather doubtfid cs'idciiee to sliow that the serum- 
home form of hepatitis may be transferred to others via the intestinal 
tract, but these need further clarification. The .serum from patients with 
homologous serum jaundice, as early as sixtj' days prior to the development 
of symptoms, m.\v be highly infectious when given parcntcrally; theictero- 
genie agent also is present in the victim’s serum during the height of the 
disease, hut has not been demon<lrale<l tno months later. It is not present 
in stools. Such tests as the ccplialin-cliolesterol flocailation and brom- 
sulfalein often give positive results well before jaundice appears, and I 
have seen tlicse tests give positive results »t least n month before the 
appearance of fulminant and fatal scrum-borne hepatitis. 

The clinical importance of ibis method of transmitting disease can 
hardly be overestimated, cspecnlly since the use of whole blood, plasma 
and other bioloi^'c products for p.arentcral administration is now so well 
establishetl. Uradley’s figures from the Emergency Medical Service of Great 
Erituin showed that the incidence of jaundice was 100 times higher in 
casualties who had undergone transfusion tfum in tiiose not so treated. 
At one time homologous serum jaundice following the use of blood or 
plasma was the commonest cause of death in the United States army 
hospitals in England, accidents and pneumonia excepted. The experiences 
in one naval hospiUil have been cited by AVood, Melenbcrg and the writer. 

In .a small scries of cases of homologous scrum Jaundice the morality rale 
was about SO per cent. I have personal knowledge of anolljer outbreak 
following the use of scarlet fever iminime scrum which also w.xs attended 
with a distressingly high mortality rale. 

The dise.nse may be spread not only by blood and blood products but 
by contaminated syringes. The disease has been described in diabetic and 
chrysothcrapy clinics in which multiple injections were given from single 
syringes and a similar experience has been reported from several venereal 
disease clinics in which arsphenamine is gis'en in this way. In at least one 
British clinic where “late arsphenamine jaundice” was a common develoj)- 
ment during the second or third month of trcalmont, the disease practically 
disappeared when indiindual syringes were substituted for the original 
multiple injection technic. So well established has this form of hepatitis 
become that I am inclined to agree with Bradley in the following state- 
ment: "A^Tien hepatitis occurs forty to one-hundred and twenty days after 
the administration of a human blood product or other parenteral therapy, 
it is almost certainly homologous serum jaundice and must be treated as 
a disease w ith an appreciable mortality.” The reason for the long incubation 
period is as yet unknown; it docs not depend on the route of inoculation 
alone. 



AUiEHT 31. 8XKLL 


Means of Prerentwn . — The lucans of prevention of hoinoloK‘>*''* scmin 
jaundice are of the greatest importance. Obviously donors of blood to be 
used either in the original slake or as plasma should he (jurslioned carefully 
for any history of illness. Many more data arc ncedctl In regard to the 
possible persistence of the virus in the serum in cases of suppos«lI.\’ healed 
epidemic disease. Xonjaundiced persons who had cpiilcmic hepatitis, of 
whom there ate believed to be many, may 1 m* carriers of the ictcrogcnic 
agent as well as individuals known to have been jaundiciHl. It has boon 
suggested that some simple test, such as the thymol turbidity Icsl previ- 
ously mentioned, be made a jvatl of the examination of each vlonor’s blond. 
Suggestions also have been made as to the size of the pool of blood from 
which plasma is made. Large pools would tend to dilute the ictcrogcnic 
agent, but in view of the extremely small amounts reejuired to transmit the 
disease, this method of prevention docs not appear practical. Small pools 
of course would (end to reduce the mathematical cliances of transmission. 
The present technic of collecting plasma ts unsatisfactory ns shown by a 
number of instances in which the pooled plasma of eight donors has pro- 
duced homologous serum jaundice in 50 to 75 per cent of llie recipients. 
Treatment of the plasma with ultraviolet light luis Iwcn 6UBf5csle<l by 
Oliphant and Hollaendor. This method seems to be of some value. The 
plasma proteins may be altered somewhat, but there Is no evidence of 
damage to antiviral and antibacterial substances. 

Active prevention is still in the experimental stage. The iinporlnnec of 
maintaming a diet high m protein and sources of vitamin 11 complex in 
patients leceinng transfusions or plasma vs obvious. The use of gamma 
globulin as a possible preventiv'e measure is still under tnvesligulion. Some 
recorded observations seem to indicate Ib-nl two doses of gamma (measles) 
globulin of 10 c c. each about a month apart furnish some vlcgree of protec- 
tion against homologous serum jaundice. Single doses may Httciiuate the 
epidemic form of the disease. 

PORTAL aRRHO.SIS 

The hirer and the Metabolism of Internal Secretions. — Tltc liiologlc 
asjfects of cirrhosis continue to attract the attention of invesUgiitors every- 
where Among recent contributions to this subject are some which pertain 
to endocrine disturbances. Earlier mention was made of a rapid and pro- 
gressive form of cirrhosis affecting women past the menopause. The 
nhscrvatinns of the BUkuidsoatherolecf thaUver inmactwatiugestregeas 
are of interest in tViis connection, although they do not explain this peaiViar 
tyjjo of cirrhosis. Biskind and Biskind showed, by placing pellets of either 
estrogenic or androgenic substances in the spleen of castrated rats, that the 
liver inactnateil these sulratances more or less completely. Ilesults vvilli 
estrogens were far more cuncluUvc than those with androgens. Trans- 
planting the spleen so Unit the blood conLiiniiig the implanted material 
did not pass through the liver, producetl the specific estrogenic cfTcct in 
castrntcil female rats. Hepatic damage and nutritional dbturb.ances of a 
rclalivflv small degree produced a similar effect; under such oircuiustances 
the liver apparently lost its ^wer of inactivating the material. 

The failure of the liver to inactivate estrogens explains certain physical 
findings in men who have cirrhosis which Iwvc not previously been appre- 
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cialctl. Edmondson and his nssriciatcs have shown that in men who have 
cirrliosU there may be on increased secretion of combined estrogens and 
considerable amounts of free estrogen in the urine Estrogenic activity in 
men is often sliownclinicall.v b% what lias been called the “Silveslrini-Corda 
syndrome,” a lack of i>o(]ib hair, aii eiiniirlioid bnild, loss of libido, sterility, 
testicular «lm{>hy and g.v/iwim.isfia. S.»ller studied the last-inentioiidl 
phcnonienoii in in.ilnoijrishttl {»fis«»ner< ol war Without going into flic 
details of his- rep^irt. it 'cciiis clear that dariiage to the liver with cor- 
rc4[Km<Iing faihire to inactivtiie normally occurring i'%trogenic material is 
responsible for this change In Ins iwlieiifs g>'ficcoinastu disappeared as 
general nutrition, and prcsiunabti Ik‘P.iIic function, improveti. 

An even more interesting iingte to this matter conctrns the development 
of cutaneous arterial spnlcra (or nevi Hraiieosi) and palmar erythema. The 
arterial spitlors, so c<iminoiily seen 111 cirrhosis, have a histologic structure 
suggesting llie spiral artcrii-^ of the cmlomclriuin. Bean has demonstrated 
that they may increase m size when estrogens arc gi\en to cirrhotic patients 
and new lesions (spiders) may form These '‘sjuders” may be seen in se\ ere 
or prolnngisl infectious bcpalitis, and inuy di'iijipcar as recovery takes 
pl.Ke I’liltnar crytliema follows a itarallel course There is, in short, reason 
to n-ganl Iwdh the spiders and cr)lhcm.i »s b.v-produels of estrogenic 
nelivity which would normally be suppressed by tlie liier. 

Ollier hormonal substances which are inactivated by the liver normally 
lire found in the «tiim.il orgauisiii At least one such substance has been 
studied by It.dli and her collaliorators. Thev found in a study of cirrhosis 
and nscitos, as h.id other workers previously, that neither the serum albumin 
uor the (ismulic pressure exertevi by the scrum was of such a magnitude as 
always to cNpluin tliv (riiusu<{.i(ion of fluid into the peritoneal cavity. For 
example, they iioteil in certain c.iscs in which ascites liud disippcared during 
treatment, that the osinotic prcvsnre of tlie scrum was about the same ns 
it had bi-on when ascites was present; hence, they nssumiHl tliat some factors 
other than the concentration of albumin in <icruro were responsible. They, 
therefore, examined the aulidhiretic effect of aliquots of dialyzetl urine 
from these patients. Tlie urine of pnticnis with ascites w’lien injected into 
hjdrutnl rats markedly deJajed the excretion of urine, while urine from 
patients with liver «lise.ise who had never shown ascites had an antidiuretic 
effect conipar.ible to that found in n0nn.1l urine. Patients who had pre- 
viously luid ascites but who were free from it at the time of examinalioti 
c\crctc<I urine which had an antidiuretic effect midway between that of 
iiormiil pcr>ons and that of patients with ascilcs. 

The difhcuUy that the liver may have in inactivating this antidiuretic 
substance in acute disease is suggested by the recent observations of Lahby 
and Hoagland on water retention in acute infectious hepatitis They noteii 
a considerable degree of water retention in the acute jihaso of the disease. 
This rctainctl w ater plus a considerable amount of cliloridc apparently w as 
held entirely in the interstitld tissues as shown hy simultaneous deter- 
minations of plasma volume and interstitial fluid volume (thiocyanate 
space). Water retention tests gave positive results during the acute disease 
when the concentration of plasma and urinary' chlorides often was reducerl. 
With convalescence there was often definite diuresis with restoration to 
normal of these various factors It seems dear that changes of this magni- 
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lude could hardly be produced so rapidly by alterations of the plasOJa 
proteins, and these investigators suggested again that the inactivating 
properties of the liver might play a delermming role. 

Nutritional Aspects. — Cirrhosis of Ibe liver now is regarded by niany 
as a disease which may have a nutritional disturbance as its principal 
etiologic agent. Evidence on this point is to date largely circumstantial 
and derives from a large number of experiments on animals. Those of 
Glynn and Himsworth are represenbittve; they produced necrosis of the 
liver of the rat by simple protein deprivation; the diet was adequate in all 
other respects. The addition of casein or of methionine alone to the previous 
diet was fully protective. 

Some obsers'ations on prboners of war tend to support the theory that 
extensive hepatic change in the human being may be produced by diet 
alone. In nineteen of a group of fifty such patients studied by Meienberg 
and me, hepatic enlargement, edema and disturbances in hepatic function 
as revealed by various tests were found singularly or in combination. 
INTiile it seems apparent that few physicians will encotinler cirrhosis 
dependent on a purelj' dietetic basis, yet these observations add strong 
support to the present conception of cirrhosis as a dbcase with a nutritional 
background, if only in the seuse that dietetic factors render tlie liver 
xnilnerable to hepatotosic substances and x*inis infection. 

Treatmeot. — llie treatment of cirrhosis has undergone considerable 
rev'ision since Patek's original plan of dietetic and vitamin therapy was 
ad^'anced ten years ago. The fundamental principle of treatment by the 
maintenance of an optimal state of nutrition has not changed, however. 
Intake of protein has been increased, alUiougU this had formerly been 
interdicted on the basis of old experiments on dogs with Eck fistulas and 
of other studies whicli related the onset of ascites to the giving o! meat 
digests. Intake of fat has been greatly liberalized. Tlie intake of vitamint 
employed as treatment is essentially unchanged. Use of XTirious .specific 
modlcamenls, chiefly hyxitroplc substances, has been studietl also. UhoUne 
and cystine may be valuable in tre.ilmcnt of alcoholic cirrhosis, but lliere 
IS little evidence of their value in ciiscs of nonalcoholic origin. hlcUiioninc 
given alone or in protein digests may liave its place; some gooil results 
from its use have been claune<l but its value b not provotl. It is certain 
that it b of no value in epidemic be|>atitis. Liver extract also is enjoying a 
ihcrapeulic vogue. Some favorable results liaVe been rejiorled from me of 
crude preparations. 

TUR WIlWtrLR atwtwios TOR CKRCVSQStk O? %VX. 

A-MPUIXA OF VATER 

Formerly surpcal procedures for carcinoma of the pancreas were limited 
to erplorntorj' operation or cliolecystogastroslomy or botlj. More radical 
nicnsures nercnltemled by a prohibitb-c mortality. As a result of IMiipple’s 
pioneer work, improx-cd methods of anesthesia and means of controlling 
licmorrh.agic states incidental to jaundice, a con.sidcrable number of sur- 
geons lave sucee.ssfully removed portions or all of the pancreas and 
rc-establisheil continuity of the intestinal and biliarj' tracts by various 
means. 

^^augh and Clagett recently reported the results of thirty such pro- 
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wlurea with nn over-all morlatUy of 20 per cent An anal>Ms of their 
figures brings out the fact that a single-stage procctlure involving removal 
of the head of the pancreas could lie done with about 8 per cent risk, while 
the two-stage proctslure, which was used chiefly m the treatment of patients 
in poor general condition, or those on whom an exploratory operation bad 
been i>crfornje<l previously, was considerably more hazardous The duration 
of the jaundice in the two groups iias not slated. Iloircvcr, it has liccn the 
general cxfiericnce that llie mortality rale following operations done for the 
relief of obstructive jaundice increases in direct proportion to the duration 
of jaundice. Hence if (he patient who has pancreatic carcinoma is to 
receive (he benefit of the greater safety of the one-stage operation, diag- 
nosis must l>c made earlier ficforc hydrohe|Mitosis has damaged the liver 
too severely. 

The tpieslion fre<iueiiUy askwl is. Arc there any means of e&lablUhing 
an early diagnosis’ It is believed that there are, and that they should be 
more generally cmploycil The following jioifits arc worthy of mention in 
this connection: 1. Cnrcinoma of the pancreas almost always produces a 
complete mechanical ob>tniclion whereas hilinrj stricture and stone rarely 
do. 2. Uolh of the J.ntter conditions proilucc. as a rule, early and definite 
evidence of licp.alic dysfunction when-as p.mcmilic carcinoma does so only 
after the lapse of oonsfdcrabJe ftmc It is as a rule relatively easy by using 
tests of hepatic function, to exclude acute p.arcnchymalous hepatic disease. 
To establish the presence of complete mechanical biliary obstruction Is not 
so simple. Simple inspection of the stools and repeated Schmidt's tests for 
fecal urobilin are not loo satisfactory. Duodenal Intubation, formerly con- 
sidereti a reliable method of determining whether complete obstruction 
was present, is now under susincion. 

Stokes, who is studying the reliability of all methods for determining 
the existence of hiliary obstruction, has |>emiitted me to mention some of 
his prelimiiiary studies Wicii no bile 'vns obtained by duodenal drain.age 
in his cases, the position of the lube was checked roentgenologically. In 78 
per cent of such cases the tube wa.s in the stomach rather than in the 
duodenum. Even when duodenal drainage did not produce bile, determina- 
tions of urobilinogen in the stools showed values above the range of those 
indicative of complete obstruction in 53 per cent of his cases. In five cases 
in which no bile was obtained on drainage of the duodenum and roent- 
genologic examination had demonstrated that the tube was in the duo- 
denum, the concentration of urobilinogen in the stool was above the range 
of that for malignant obstruction and, in fact was within the normal range 
in four of the five cases. In no case was bile found in the duodenal content 
when the concentration of urobilinogen in the stool was in the range of 
complete obstruction. 

These observations indicate clearly that tlic only physiologically sati*,- 
factojy proof of complete biliary obstruction (which is, of course, the rule 
in occlusion of the biliary passagesby malignant lesions) lies in the demon- 
stration of low levels of fecal and urinarj’ urobilinogen. Although these 
determinations are tedious, they seem definitely in order when a procedure 
of .such magnitude as tlie IVbipple operation for pancreatic carcinoma is 
under consideration. 

The postoperative care of these patients is now receiving particular study 
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ami some patients si. ho have umlcrgone the Wln'pple oiaTallon Iiuve l>ccti 
obsen-ed in a metabolic unit nml the iintlin(;s have l>ocii coTtipared to those 
for patients who have undcrponc gastric resection. Details ate not ycl com- 
pletc but certain points may lie nienltnnctl. 1. The pistric resection associ- 
ated 'vilh the MTiipph* ojwrafion contributes ilefinilcly to losses of fal and 
nitrogen in the feces. 2. Partial |Mncrratccloiny is follonisl by considerable 
creatorrhea and steatorrhea; jKilients arc likely to renmin in negative 
nitrogen balance during the poslnpcnitive state. Pancrcalin in a<!eqiiatc 
dosage reduces losses of fat and nitrogen by aliont ^0 |>or cent. 3. Dialielcs 
III one case nas not iiicrcaswl in scs'crily by partial pancreatectomy. 
i Fatty Ih'crs observo<l in i>ancrcalecloniIz«I dogs do not develop in 
patients, j. Xulrilional disturbaiiec.s obscrscil in the late postoperative 
periml are less tlian anticipated in spite of the findings just lisltsl. 

It is likels’ that further reports on the late mortality of lhc‘*e patients 
will be forthcoming, as s\eU as additional oly-ers'iilions on the melalioUc 
effects of and the morbidity from the prt>c»s!urc it<clf. Until thc'C are 
completoil, the value of the oiM'mtion ciimol la- determinetl finally. 


ADVAX*CESLVTHETRE.ATME.NTOFCHRO.NlCnEPATlCDlSEASE* 

tLDERT 5L S.VELL 

Prior to the > ear 1930. treatmeotof hepatic cirrhosis nas hirgclyu mailer 
of attempting to rid the bo<ly of extraneous collections of fluid and to rishict* 
jaundice by various means. Purgation, reslrictetl diets, iHurcUcs of various 
tj-pes, inercurs and iodides am! other radical remedies were extensively 
used It is not remarkable that few patients sun'iveil their first paracentesis- 
With the resHs al of interest in hepatic physiologj' which devclopetl following 
the first reports on exjierimenlal licpatectomy, some imjirovemcnt in the 
program of treatment was noted and the first serious attempts were ma<le 
to supply a high caloric, high cwrbolmlrate diet to the patient. Injeclabh’ 
mercurial diuretics were a distinct asset in therapy; their use was rarely 
attended n-itb serious consetjuences and. as a result, lime of sundval of these 
patients was somewhat prolonged. The first publication on the methods of 
treatment now in general use was that of Patch in 1937. Out of his observa- 
tions a whole new scheme of treatment has dcs eloped. 

Treatment of cirrhosis today is predicated on sei-eral well-defined idea.s: 
1 1) Chronic hepatic disease is, in many instances, of nutritional origin; Uic 
nutritional defect may be the sole cause of the disease or it may liave 
contributed to a reduced resistance of the liver In respect to tovins, viruse*. 
and the like. (2) The significant nutritional defect probably lies in both 
quality and quantify of protein in the diet and in the intake of the vitamin 
B complex. (3) Some of the most characteristic features of the disease have 
to do with defective protein metabolism and with qualitative and quanti- 
tative changes in the plasma protrins. (4) As the disease advances, aildi- 

• From the Chjagn Medical SocKiy BnlleUn. ^ 153-136 {.Vug. 531 1917. 
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liounl disordcn of nutrition invol\ ing various \ ilaniin deficiencies develop. 
'5) The process of hepnlic dismtegralion and the resulting deficiency states 
irr reversihlc in n substantial pciT<*ntagc of casc« 

To review the cxjKTiiiicntnl ami rlmical evidence on xvhicli these ideas 
are based would gn’atly o\eeef| the scope of this rcfiort Recent puhlicutions 
liy Morrison. Iloaglaml anil others shoiihl l*c consulted by those intcreslcil 
It suffices to si.\ lli.it a dietary minkclow in protein and m tlie \ituinin R 
coinplev lias liceu observcil to lie rcsjiniisiblo for the priHluclion of cirrhosis 
ui liiimaii beings and animals In S\ri.i. ("hmn. Sfnith Africa and India 
deficient diets are cU.irls resivnisible for the high obsersed mcidetico of 
cirrhosis; the condition has also liecn cncoutitercd ainoiig .seniistarved 
prisonerj* of war .Vlcoliol. which has been bcheseil to account for about 
•30 per cent of the cases of cirrhosis cncountcrcil in Amencan clinics, does 
not complicate the picture in such eases In other words, cirrhosis may 
develop on purely nutriliun.il grounds, the eomliination of alcohol and an 
inndetjiiato ilicl merely accelemics the process 

fn nttcm]iting to narrow the fiehl of missing diclar.s conslituiills re- 
s|K)nsi!>tc for cirrliosis, a few s|>ccific protective siihstanccs have been 
licmonstratCHl, notably choline, which is u known Iipolropliic agent, meth- 
ionine, lictniiic and cjstinc For details of the manner in which these sub- 
stances are involvcsl in (he p.illiogenosis of cirrhosis, (he nsidcr is referreii 
to <iy«rg}’*s recent cscclicnt review These hst-inenticiried agents are of 
ooiirM? all present in satisfactorj- concentration in an optimal diet. Iiifarma- 
lion in regard to the «{>ccifie action of vitamins m proti-ctingagam&thcpstic 
injury is not nearly .<o complete It is bclicvtsj, however, (hat natural 
sources of the J) complex, nolaJil.v j-e,isl and liver, contain some specific 
substances of protective salue other than niclhioninc am) choline. The 
fraction (or fr.iciinns) rcsjwrisible are not ns .set known. 

ntET IN ciniwiosis 

The origjn.al diet advocated by I’atek, which has been extensively’ modi- 
fies! and used by other workers, contained 3C5 gni. of carbohydrate, ISf) 
gin. of protein and 175 gin. of fat. The did originally in use at the Mayo 
Clinic, as reported by Fleming and me, containctl 500 gm. of carbohy drate, 
110 gra of protein and GO gm. of fat. The diet used by Iloagland and Jus 
associates resembled closely that of Palek. It has been demonstrated that 
a high fat diet is not only well tolerated in epidemic hepatitis but that 
recov ery of w eight and strength is more rapid when such a diet is employed. 
Sub^cijwent experience with the Clinic diet i.ss also Jed (o a more 

liberal use of fat, which increases the palalability of the diet and makes it 
more adaptable for use in the patient’s Iiome. There are some theoretical 
reasons for using fats high in unsalurated fatty acids. Most cJinlcians find 
it necessary to make this diet fairly concentrated and to derive most of the 
jirotein and fat f/om milk, eggs, erram, cottage cheese and baked or boiled 
moats The milk may be fortified with powderetl milk, powdered egg and 
special preparations of high protein content, such as dietene. For patients 
unable to lake solid food, special feeding formulas suitable for introduction 
by duodenal tube have been employ^. It now appears that the exact 
composition of the diet is of no great importance provided it contains 
300 gm. or more of carbohydrate and 150 gm. or mote of protein and pro- 
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vides a total intake of 2,500 to 4,000 calories. It should be palatable and 
attractive, since many patients vrho have cirrhosis have little taste for food. 

The extent to whi^ this diet should be supplemented with \"itamins is 
as j et imdecided. ilorrison advised one high potency miiUivilamin capsule 
daily, plus tsro capsules of a B complex preparation three times ilaily. 
Patch used thiamine and brewers’ yeast as supplements. It is our present 
practice to give 15 to 30 gm. of brewers’ yeast three limes daily in tomato 
juice, plus two or three multivitamin capsules daily. The diet and the 
vitamin concentrations form what may be called the basic ration. Other 
vitamin concentrates maj* be used as indicated and since there is often 
good clinical evodence of deficiency in respect to vitamins D and K, it 
is customarj’ to include them in any dietetic program. 

All of the foregoing programs have been supplemented by the parenteral 
injection of liver extract in various doses two to three times a week. The 
basis for liver therapy is not entirely well founded scieulifically and yet it 
seems to be of distinct value. It appears to stem from the Frencli school of 
organotherapy (about 1900) and has been reviewed at intervals for some 
years. The most recent stimulus has been provided by llie Itockef^er 
Institute group, who have used large doses of a special preparation of liver 
extract (intrabeptol) intravenously. After a careful preliminarv- dieck of 
the patient for sensitivity, increasiDg doses may be administered until a 
total of 10 c.c. is given daOy. diluted to 50 c.c. wiUi Uolonic saline or glucose 
solution. The usual clinical effect b an increase of appetite and of the 
patient’s sense of well-being. Morrison’s report and one which will appear 
shortly from the Rockefeller Institute seem to indicate clearly the clinical 
usefulness o! the procedure and the favorable effect on the course of the 
disease. The disappearance of ascites is often noted and the period of sur- 
vival is lengthened. The experience of my colleagues and mj-sclf with intra- 
venous administration of hver extract has been somenhat dbturbed by 
untoward reactions but some cucouraging results are alre-idy apparent and 
its extended use is contemplated. 

The preceding paragraphs give the basts of the dietetic program and out- 
line the extent to which it is usually supplemented. There are many who 
feel that such specific protective substances as methionine, choline or choline 
plus cystine should also be added and one must admit that there is some 
theoretical possibility of improving the program in this way. Gyorgj' has 
recommended the use of 2 gra, of melluonine daily, as did also Slorrison. 
Methionine is an expensive prepara lion and not readily available; moreover, 
it is present in good concentration in a high protein diet. The use of metli- 
ionine docs not, incidentally, alter the course of epidemic hepatitis in any 
nay. Choline is less difficult to obtain and administer than metliionineand 
should almost certainly be u«ed as a supplement, especially if Uie patient 
has an alcoholic background and a large and presum.ably fatty liver. Tlie 
lecithin in the egg yolks contained in the diet again will-prohably supply 
all the ehoUne that is needed under otdinarj- circumstances. Yet it must 
be admitted tliat the addition ofcfaoline. or choline plus CA'stine, in adequate 
quantities lias produced some over-all improvement in clinical results 
(Ucams, hlorrison). Xo well^onlrolled data arc available to give a definite 
answer to Uic question and it appears that it may be well to continue to 
use these specific agents pending further developments in the field. 
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vilnllium tubes and avoiding the use of sutures In a series of cases reported 
by them, recurring hcinorrhnges from esophageal vessels have been con- 
troHo<l, ascites lias dbappeared in some cases and even improvement of 
hepatic funclion has been rcportwl. Their reports should be carefully 
sluillcfl, since the work represents a major advance in a most difficult field. 

Success in treatment of cirrhosis depends on many factors, earlier diag- 
nosis, nllcntion to detail and a diversification of the knouTi adjuvants in 
therapy, as well as patience and persistence. Any agent which will increase 
the total metabolic efficiency of the damaged liver or correct any part of 
the deficiency state produced by it should be employed. Since most patients 
who have clinically demonstrable chronic hepatic disease are far advance! 
in the process of hepatic destruction when first seen, it is not likely that the 
patient will be overtreated. Tlic alcoholic patient, who cannot afford a 
single J.ipse froni abstinence, may ncesi expert pfychialric giiiJanec Minor 
infectious processes and trauma require special care, since they may be 
followed by a j>criod of r.apld decline. The most important single considera- 
tion is the maintenance of a normal caloric, protein amf vitamin intake bj 
whatever means may bo feasible. 

RESl/tTS OF TREATME.NT 

The results of treatment arc considerably bci’oiid cxjiectatlon considering 
the age group involved luul the advanced slate of hepatic injury at the time 
treatment was begun. Fleming and 1 reported in 1043 on fifty patients 
treated by the methods outlined m this paper. Twenty patients were living 
after two years, of whom eleven were free from ascites; five others required 
only occasional Upping. I’atck's most recently reported figures arc even 
belter, especially when considered in the light of bis control series. Sixty- 
fii’c {>cr cent of his patients siir>'ivcd the first j’cor ns compared with 40 
per cent of the controls; 50 jier cent lived beyond the second year ns com- 
pared with 20 per cent of the controls, and 50 per cent survived five years 
as against on!}’ 7 per cent of the controls. lie described, as we have done 
also, repeated responses to treatment in the same patient, a most significant 
idicnomenon. Morrison’s figures are equally impressive; in a group of nine 
“compensated" cases of cirrhosis, nil patients were living after a two year 
pcrioil; of eleven patients who had ascites, all but two survivwl over a two 
year period. There was a corresponding decrease in the period of disability 
as compared with a control group 

One may venture an optimistic guess in conclusion. With improved 
dietetic and vitamin therapy, a readily available supply of human serum 
albumin and the recent astonishing successes in the field of portacaval 
iinastomosis, portal cirrhosis may eventual^' be classified as a disease witJi 
a relatively good prognosis for continued life and health. 
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hepatitis in which anorexia interferes with a normal dietary- intalce and u 
positive nitrogen balance cannot therefore be attained. These encouraging 
reports should stimulate a further clinical use of albumin when it becomes 
more generally available. 

Hepatic Coma. — Tins condition, the common terminal manifestation of 
advanced hepatic insufficiency, is more often than not beyond tlie reach of 
treatment. In an occasional case, the patient may respond. I have personally 
observed a number of recoveries, and good results in the precomatosc stale 
are fairly common. Coma is often precipitated by a hemorrhage, lajijnng. 
a standard dose of barbiturates or an inlercurrent infection and may de- 
velop with great rapidity. There are two important factors to boar in mintl 
— these patients have anoxia, and inanj* show the neurologic features of 
the encephalopathy encountered in such deficiency diseases as pellagra. 
Treatment should include transfusion of whole blood (to proviile new and 
normal hemoglobin), an oxygen tent and the continuous infusion of .solu- 
tion of glucose containing at least 100 mg. ot thiamine and 250 mg. of niacin 
daily. At least 1 liter a day of casein hydrolysates will assist in maintaining 
nitrogen metabolism. The use of cj-tochroroe C has been considertyi because 
of its known effects on cerebral anoxia. 

Hemorrhagic States. — ^These are most often due to prothrombin defi- 
ciency, which in turn is an expression of severe hepatic damage. Transfusion 
of blood should be relied on. unless the ptolUrombin time shows u positive 
response to the administration of %’itamin K, which is only rarely the case. 
In occasional cases in which there U associated ihrombojiciua, the condition 
is virtually hopeless. Curiously cuough, patients may be tided over suc- 
cc-saive crises ot prothrombin deficiencj’ and make a satisfactory recovery. 

Hemorrhage from Esophageal Varices. — ^This is a fairly commuii occur- 
rcncp, especially in cirrhosis of long duraliou In which portal hypertension 
of intrahcputic origin is well advanced. The patient ro.iy become exsan- 
guinated with the first hemorrhage or he may survive many hcmortliages 
of lesser magnitude over a period of years. No entirely satisfactory methoil 
of treatment is currently available Spleucctomy, omentopexy and Itgalioti 
ot the coronary veins ot the stomach, used slngV or in combination, have 
all produced some satisfactory results and have also been attended by many 
failures. A direct attack on the esophageal vessels through the esophago- 
scope with the use of a sclerosing solution may be successful if the varicose 
vessels do not extend into the cardiac end of tlie stomach. The proceiliire 
is difficult, tedious and dangerous except in the hands of expert endoscopists. 

The recent studies of Whipple and of his associates, BKkcmorc and 
Ixird, offer the greatest encouragement to those seeking relief from portal 
hypertension and recurring hemorrhages. They have demonstrated portal 
pressures as high as 400 to 500 rom. of water (four to five times the nonnal) 
in patients who had Banti’s syndrome and portal cirrhosis. Because of this 
heightened venous pressure it is possible to make an anastomosis to another 
ndjaeenl vein with a lower hydrostatic pressure with good prospects of 
permanence. Two procedures hax-e been tried: (I) anastomosis between 
the severed splenic vein and the left renal vein, the spleen and left kidney 
being simultaneously removed; (8) portacaval anastomosis in the manner 
ol an Eck fistula. The good results of WTiipple and of Blakemore and Lord 
depend on a non ly developed technic for anastomosis of blood vessels, using 
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vitallium tube<5 nnd avoiding the use of sutures. In a series of cases reported 
by them, recurring hemorrhages from esophageal vessels have been con- 
troHe<l, ascites has cllsappearwl in some cases and even improvement of 
hepatic function has been reported. Their reports should be carefully 
studie<l, since the work represents a major advance in a most difHcuIt field 

Success in treatment of cirrhosis depends on many factors: earlier diag- 
nosis. attention to detail and a diversification of the knoum adjuvants in 
therapy, as well as patience and persistence. Any agent which will increase 
the total metabolic cfFiciencj’ of the damaged liver or correct any part of 
the deficiency slate produced bj* il should be employed. Since most patients 
who have clinically’ demonstrable ebronte hepatic disease are far advanced 
in the process of hepatic destruction when first seen, it is not likely that the 
patient will be overtrealed. Tlic alcoholic patient, who cannot afford a 
single lapse from abstinence, may nwl crperl psychiatric guidance Minor 
infectious processes and trauma require special care, since they may be 
futlnwed by a period of rapid decline. The most important single considera- 
tion is the maintenance of a normal caloric, protein and vitamin intake by 
whatever means may !»c feasible. 

RESULTS OF TREATMENT 

The rcsull-sof treatment arc considerably beyond expectation considering 
the age group involved nnd the advanced state of hepatic injury at the time 
treatment was begun. Fleming and I reported in 104? on fifty patients 
trenlcd by the methods outlinwl in this paper. Twenty patients wore living 
after two years, of whom eleven were free from ascites; five others required 
only occasional lapping. I’atck’s most recently reported figures are even 
fjctter, especially when considered in the light of his control scries. Sixty- 
five per cent of his patients survived the first year os compared with 40 
per cent of the controls; 50 per cent lived beyond the second year as com- 
pared with 20 per cent of the controls, nnd 30 per cent survived five years 
as against only 7 per cent of the controls. He deseriberl, as ive have done 
also, repeated responses to Irealinenlm the same patient, a most significant 
phenomenon. Morrison’s figures arc equally impressive; in a group of nine 
“corapensa(e<!” cases of cirrhosis, nil patients were living after a two year 
period; of eleven patients who had ascites, all but two survived over a two 
year period. There was a corresponding decrease in the period of disability 
as compared with a control group. 

One may venture an optimistic guess in conclusion. With improved 
dietetic and vitamin therapy, a readily available supply' of human seniin 
albumin and the recent astonishing successes in the field of portacaval 
anastomosis, portal cirrhosis may eventually be classified as a disease with 
n relatively good jirognosis for continued life and health. 
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CHOLECYSTITIS: A STUDY OF INTRAMURAL DEPOSITS OF 
LIPIDS IN TWENTY-THREE SELECTED CASES* 

RODGER E. ^VTISMANN and JOHN R. McDONAED 

A study of the clinical records and a gross and microscopic investigation 
of the specimens of gallbladder, combined with chemical determination of 
the lipid fraction present in the tissues, w’erc carried out in twenty-three 
cases of advanced inflammatory disease of the gallbladder. Complete clin- 
ical and pathologic data are presented in all cases in the complete paper, 
while results of the determination of tissue lipid fractions arc recorded in * 
five of the twenty-three specimens. For control data, chemical studies were 
made of tissue from the wall of seven additional fresh gallbladder speci- 
mens. 

The presence of advanced, complicated, inflammatory lesions of the 
gallbladder in the twenty-three selected cases was not associated with 
corresponding clinical evidence, prcoperatively, of a severe infection or 
purulent intra-abdominal disorder. Furthermore, except in the one post- 
operative death, infection or sepsis did not complicate the recover}' from 
the surgical procedures performed in the treatment of the disease. 

The local lipid disturbances in the walls of the gallbladders were associ- 
ated with active perforating purulent lesions but tiiere was no clinical 
evidence of significant bacterial actl%ity such as is usually seen in similar 
lesions which involve other iatra-abdominal viscera such as the appendix. 
Obstruction of the cystic duct with resultant stasis or imprisonment of 
bile occurred in most, if not all, of these gallbladders. 

In addition to many of the usual bistopathologir changes seen in inflam- 
mation of the gallbladder, the twenty-three specimens revealed evidence of 
excessive deposits of lipids in either an intramural or pericholccj’stic loca- 
tion For the most part, the lipids were in the form of mtracellular deposits 
in large mononuclear phagocytes or giant cells. The lipids were associateil 
with three Ij'pes of histopathologic picture, namely, a xanthomatous granu- 
lomatous reaction, fat necrosis and intramural areas of dense cellular infil- 
tration with necrosis and “abscess” formation. The histopathologic evidence 
presented, suggestive of a chemical origin of the cholecystitis seen in these 
patients, would explain the paucity or absence of clinical signs of infection 
or sepsis. 

Chemical determinations of lipid fractions of the tissue from five of the 
gallbladders indicated that the chotestcTOl wwd thoVestMiA esters were sig- 
nificantly increased in those specimens which showed histopathologic evi- 
dence of excessive deposits of fatly substances. When fat necrosis pre- 
dominated, there was a marked increase in the fatty add fraction. When 
the other characteristic lipid lemons were seen, the fatty acid fraction was 
only slightly increased. 

llokitansky-.Aschoff sinuses or diverticula of the gallbladder appeared to 
play an important role in the production of this type of inflammatory 
reaction. These frequently occurring structures in the wall of the gallbladder 
may explain these and other unusual features of cholecystic disease. 

• Abstnet of paper publiabed m full ia the ArchivM of Pathology* (In pix** ) 
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The phenomena ohservinl would vuggci.t that chemical irritants or meta 
Iwlic disturbances play n major role in the development of many of the 
inflammaJory proct'sscs of the pnllbladder 


THE SILENT GALLSTON'E: A TEN TO TWENTY YEAR FOLLOW-UP 
STUDY OF II2 CASES* 

.MANURED COMTORT. HOWARD K OILtY iso J.UfF.S M. niLSOS 

In the hope of siipjils'inB some of the data not now available but necessar.s 
for decision regarding treatment of the silent gallstone, a long-term follow-up 
study of all ca«cs in uhich gallstones were found incidentally during the 
course of some other alxloininal oi>eration at the Mayo Clinic was carried 
out. The records of fl08 such cases occurring from 1025 through 1934 were 
reviewed. Approximately a Imlf of these were disc.arded as imsuitahlc for 
long-term follon-up Ixjcause (he operation had been for cancer. Many 
oUjcrs, including those with duodenal ulcer, were discarded because some 
of the abdominal symptoms might have been due to the cholelithiasis 
Follow-up letters were sent to 184 persons Replies were received from 115 
(C3 per cent). Each patient was aske<l if indigestion or colic had preceded 
the discovery of the gallstones and sev'cral repliotl that symptoms bad been 
present, so that these, too, were discarded. Finally, 112 eases were con- 
sidered suitable for study. The average age of (he 112 patients was 48.2 
years when tie gallstones ivere discovered. 

RESULTS OF STUDY 

In thirty cases iiidigostion developed and it is assumed that the indi- 
gestion in each case was due to the disease of the gallbladder. Under the 
tenu “indigestion” are included those cases in which such symptoms as 
gaseous indigestion, intolerance to certain foods, and heartburn developed, 
as the only abdominal distress. The severity of tJie indigestion varied; some 
patients were bothered occasionally, a few were able to control all symp- 
toms by diet while others fell that the indigestion was incapacitating. 

Twenty-one patients repotted colic; more than half had experienced 
more than one attack of colic, but several who had had frequent and severe 
attacks of colic found tiiat sooner or later the attacks had subsided so that 
they had had no symptoms whatsoever for years. Five of the twenty-one 
patients had both colic and jaundice: of the five, four had had slight jaun- 
dice which followed an attack of colic and was transient only. The fifth 
patient underwent operation immediately after the first attack of colic and 
jaundice. 

In a total of fifty-one (45.5 jier cent) of the 112 cases sjTnploms devel- 
oped. In twenty-four of these fifty-one cases cholecystectomy was per- 
formed. Three of the twenty-fourpatienls died postoperative^'. The death 
of the patient who underwent operation at the clinic was due to pulmonary 

• AhndgTatnt of paper accepted by the Asaals of Surgery 
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embolism. Of the two who underwent operation elsewhere, one death was 
reported by the patient’s relatives to be due to siibphrcnic abscess and the 
other to a “weeping” liver. In Mxly-one (54.5 per cent) of the 112 cases 
abdominal sjTnptoms did not de\*elop before death or have not developed 
since the discoveiy of the gallstones. 

It is of interest that tnenty-eight of the patients have died. Of the 
twenty-eight, twenty-one did not, so far as can be ascertained, evperienco 
symptoms prior to death but seven did. The cause of death was unknown 
in four cases, while death was due to cancer in six, to heart disease in five, 
to infectious disease in five, to cerebral acrident in four, to amputation of 
the leg in one. and followed choleci*sfcctomy in three. In not one of the six 
cases in which the patient diwl ol cancer was the gallhhidiler the seal of 
the cancer 

CO.MMENT 

.A-lthough we recogniae the limitations of the intorinallou obtalncil by 
follow-up letters, none the less, this study furnished interesting and thought- 
provoking data. .Ulhough these daU do not give conclusive information 
about the risk of non-operative and operative trealraent of the silent gall- 
stone, they arc noteworthy on this basis: that the patient with silent gall- 
stone may be told that he has about an even chance that sj'mptoms will 
develop, that he has about one chance out of five that painful seizures will 
develop and a small chance that jaundice will develop within ten to twenty 
>ears. In addition, be should be told that the risk of surgical inlerventioii 
at the best is about 0.5 per cent when cholecystectomy is performed before 
complications develop, that the rbk will increase to about S per cent if hr 
defers surgical mten’ention until complications develop, or old age and 
physical debilities appear, but that the increase in risk U counterbalanced 
by the fact that if he defers surgical inlcr\-cntion he may never rtKjnirr 
operation. It is not possible on the basis of information now .avnilable to 
tell the patient whether the risk is greater or smaller if operation is per- 
formed while the gallstones are silent than if it is postponed until sjunploni' 
develop. Certainly, the mortality rale will be low rcgartllcss of tlie choic*- 
made. 

The reaction of the patient to his problem will be an important determin- 
ing factor, llany patients will prefer to have gallstones removed in order 
to eliminate the threat of painful seizures or severe complications. Others, 
knowing the higher risk of surgical interx’enlion should complications 
develop, will prefer to take the chance that no symptoms will develop 
Surgical tteatnwwt o? the aiVewt gaUatwwe may Vve eVassified aa optional nr 
elective surgery, but surgical inlrrs'enlion should not be postponed after 
symptoms, and more especially after attacks of colic, ai>pear. , 
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LYMPH FROM LIVER AND THORACIC DUCT. AN EXPERIMENTAL 
STUDY* 


JAMIES C CAIX. JOHN 11. (iniKDLAY, JESSE L. BOLLAUN. EUNICE V. FLOC K 
AND FUANK C. MANN 

The average rate of How of hepatic Ijinpli was 2.2G c.c. per ten minutes 
as compared willi 4.C c.c. per ten minutes for that of lymph lu the thoracic 
Pfohably hepatic lymph contributed a fourth to a half the total vol- 
ume of lymph ill the thoracic duct. 

Intravenous administration of 20 per cent solution of glucose as a lymph- 
agoguc was followe<l by an increase of approximately 70 per cent in the 
rate of flow of lymph from both the liver and the thoracic duct. 

Ingestion of food and brief periods of exercise were followed, iu each 
instance, by an increase in the rate of flow of lymph from the thoracic iluct 
and tlie liver. Ingestion of food increased the rate of flow of lymph from tlie 
thoracic ducts by approximately 80 per cent and that of hepatic lymph b' 
approximately 10a per cent. Exercise Increased the rate of flow in the 
thoracic duel much more precipitously than that from the hepalic flstiila. 
probably because of the massaging effect of exercise on the large lymphatic 
imls. 

Acute poisoning with carbon tetrachloride caused no gross change in 
the flow of IjTnph, but hepatic lymph liccame bloody. In the presence of 
cirrhosis caused by exposure to carlion tetrachloride the rate of flow of 
hepatic Jymjih was greatly increased but that of lymph from the thoracic 
duct was only moderately increased. 

The protein content of hepatic lymph was approximately five sixths that 
of blood plasma and that of lymph from the thoracic duet was approxi- 
mately half that of hlooil plasma. L>'mph from both the liver and thoracic 
tiuct contained sugar and chloride slightly in excess of that found in blond 
plasma, the content of inorganic phosphate was the same in all three and 
the value for alhaline phosphatase was 30 to 50 per cent lower in Ij mph 
from each source than in blood pIasm.T 


RADICAL RESECTION OF HEAD OF PANCREAS AND TOTAL 
PANCREATECTOMYt 

JOHN At. W.AtiGTI 

In the following review arc included all cases in which radical resection 
of the head of the pancreas and the duodenum was attempted at the Mayo 
Clinic up to January 1, 1947. In all. forty-nine patients underwent a modl- 

• Abstract of paper pubJisbed lo full ia Sargety, Gj'necok’gy «nd Obstetrics SS i}9S6i 
(Nov.) 1947. 

f Abridgment of paper published in full in lb* Joonial of the American Sfedica! A$*o- 
cialion 157 141-14* (May 8) 1948 
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fied Whipple operation. There were thirteen deaths In the hospiUil, or an 
operative mortality rate of 26 per cent. Six patients underwent total pan- 
createctomy; one died. Forty-three underwent radical resection of the 
head of the pancreas and the duodenum; twelve of them died in the hos- 
pital, an operative mortality rate of 28 per cent. 

A likely explanation for the lower mortality rate which accompanies 
total pancreatectomy is that (1) removal of the body and tail of the pan- 
creas and the spleen adds little to the procedure of removal of the head of 
the pancreas and the duodenum, and (2) because the entire pancreas is 
excised, any leakage or fistula from the pancreatic stump is obviated. This 
does not indicate, however, that total pancreatectomy should be performed 
in preference to partial pancreatectomy when the latter will eradicate the 
disease, since the metabolic derangements which will follow total excision 
may outweigh any possible advantages of the more radical operation. 

Although only eleven patients have been operated on for benign disease 
of the pancreas, it is interesting to note that the operative mortality rale 
for such an operation is more than twice that of pancreatectomy done for 
malignant disease. This is probably due to the greater technical difficulties 
that may arise when the surgeon is confronleil with an inflammatory proc- 
ess that frequently becomes adherent to the superior mesenteric vein and 
may result in gross operative hemorrhage, such as happened in two in- 
stances among the eight persons operated on for chronic pancreatitis. The 
other two deaths resulted from peritonitis and massive pulmonary embol- 
ism, respectively. The fact that there were no deaths in the hospital after 
total pancreatectomy for chronic pancreatitis would bear out the ]>oint 
that it is exceedingly important to defer resection of a part or all of the 
pancreas for inflammatory conditions until the process is in the chronic 
end stage of calcification— as it was in all the successful resections — and 
not to attempt pancreatectomy in the face of subacute inflammation. 

Naturally, all conservative measures, such ns prolonged drainage of the 
common bile duct either by insertion of a T-tube or by choledochoduo- 
denostomy, should he tried before resection is attempted. If these measures 
fail and the process of calcification is limited to the head of the p<increas 
and the pain is intractable, resection of the head of the pancreas should be 
undertaken. If, however, the calciBcation ins’oives the entire pancreas, the 
pain remains intractable and there are associated diabetes and insufficiency 
of the external secretion, then total pancreatectomy is advisable. Already 
there are encouraging reports of relief obtained for patients with this type 
of pancreatitis by performance of iboracicolumbar sjunpathectomy alone 
or this type of operation associated with vagotomy. It is hoped that the 
late results will be satisfactorj', since such procedures can Iw done with 
only a fraction of Uie risk of pancrealeclomy. 

Occasionally, total pancreatectomy will be necessary for islet-cell tumor. 
Total pancreatectomy has been performed three times at tlie Mayo Clinic 
among a total of forty-six patients in whom islct-cell tumors were found 
at surgical exploration during the past twenty years. 

Before a patient undergoes total pancreatectomy for islet-cell tumor of 
the head of the pancreas, it is imperative to determine (1) that the paticnt’.s • 
sjTnptoms are due to spontaneous hypoglj-cemia, (2) that the tumor is not 
situated in the tail or body of the pancreas, where about 80 per cent of such 
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tumors nte found, or in nn accessory pancreas. (3) that If the tumor is 
siluatwl in Ihc head, local excision with preservation of the pancreas is not 
possible or that resection of the head of the pancreas, which would obviate 
dia}>clcs and deficiency of external pancreatic secretion, is not possible and 
(4) that the symptoms and disahilUy produce<l by the tumor outweigh the 
magnitude of the operation and the disturbance in metabolism which 
follows it. 

If, after careful .surgical exploration, a tumor is not palpable, it is usually 
advisable for the surgeon to resect the tail and body of the organ and, if 
on immediate careful examination of this specimen by the pathologist no 
tumor is found, the surgeon ought llien fo proceed with removal of the 
head of the pancreas. 

A total of Uiirty-cight patients underwent operation for malignant pro- 
cesses. For Ihirly-scvcn of these nuHcal resection of the head of the pancreas 
and the duodenum svas jwrforroed and for one patient total pancreatectomy 
WAS done. There were eight de.aths in thchospitnl, an operative mortality 
rale of 21 per cent. Among those patients who had malignant lesions, nine- 
teen had carcinoma of the head of the pancreas, sixteen had carcinoma of 
the Rtnpiila or papilla, two had cftr<cinom.a of the duodenum, and one had 
extension of the malignant process into the head of the pancreas from a 
primary carcinoma of the stomach. It b pertinent and significant that fifteen 
patients underwent operation in one stage for carcinoma of the head of the 
pancreas, with an operative raorlalily rate of 18 per cent. This figure is 
very near that for palliative operations at the present time. The operative 
mortality rate for lesions of tlm ampulla of Valor was 23 per cent in the 
case of thirteen patients who underwent a one-stage operation. This is 
appreciably higher than the opcrativ'c mortality rate among tliose who had 
carcinoma of the head of the pancreas. Actually, there should not be this 
difference in risk, and as the scries becomes larger the discrepancy between 
the operative rbk of lesions of the atupulla and that of lesions of the fae.xd 
of the pancreas will become less. 

For the purpose of evaluation of survival beyond the immediate post- 
operative period, the group of thirty patients who had had a malignant 
lesion as reported by Clagett and me, and all operated on prior to January 
1, 191G, were examined or reached by letter by February 1, 1947. 

A total of twenty-four patients survived operation; fifteen had died in 
tlie interim from recurrence, and nine were living without definite evidence 
of carcinoma at the tune the inquiry was made. The survival rate among 
those patients who had had carcinoma of the head of the pancreas b dis- 
couraging, for eleven of the fourteen surviving the operation already had 
succumbed at the time of inquiry. The average length of palliation for this 
group was 8,4 months. It is doubtful that palliation of greater duration 
was obtained from radical resection than might have been expected from 
cholecystogastrostomy or cholecystojejunostoraj’. The three patients still 
alive at the time of this inquiry had lived, on the average, eighteen months, 
and two of them had had involvement of lymph nodes. This is heartening, 
for at present radical resection offers the only hope of cure for these un- 
fortunate patients, and because of the location of the pancreas the most 
radical type of resection possible b almost, so far as the node-bearing area 
is concerned, local excision. 
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The survival rate of patieuts uflcr resection for carcinoma of the ampulla 
of Vater is, as might be expected, immeasurably better than that after 
resection for carcinoma of the head of the pancreas. Of eight sunr’iviDg 
operation for the former lesion, three succumbed because of recurrence and 
five had been alive for an average of twenty-eight months at the time of 
this report. One of these was alive and well three j’enrs after operation. 
Those who obtained only palliation surx’ived an average of thirteen months. 
It would appear that some of the patients who had carcinoma of the am- 
pulla will secure permanent cure. 

Although the results thus far recorded for the group with carcinoma of 
the head of the pancreas arc discouraging, there is no other procedure which 
offers any hope of cure; hence, I feel that radical resection is justifiable and 
indicated for carcinoma arising in the ampulla of Vater or head of the pan- 
creas Furthermore, at the time of operation the surgeon maj* not be able 
to determine whether the lesion arbes in the am])ulln of Vater, head of the 
pancreas or duodenum. Even after resection, the pathologist may have 
difficulty in establishing the origin of the lesion. 

It is obvious, then, that to give es-erj' patient hb rightful opportunity 
for cure rather than only palliation, the surgeon will of necessity resect 
every lesion possible, hoping that it will prove to be a lesion of the ampulla 
of Vater. isaturally, the earlier in the course of the disease these patients 
are operated on, the better the chance of cure will be. 

Jaundice should be considered an indication lor surgical exploration 
unless incontrovertible eridence b at hand to justify medical management. 
The fact that the jaundice disappears spontaneously or b intermittent or 
mild is no sign that it b of benign origin. Several patients in our series Iiad 
intermittent jaundice in the presence of carcinoma of the ampulla of Vater, 
and in one instance recently jaundice Itad entirely resolved after its first 
appearance 

The Whipple procedure, or a modification of it, also provides a curative 
operation for primary carcinoma of the duodenum. One patient who sur- 
vived this operation in the present series was alive, well and active twenty- 
two months postoperatively 

So far as the mortality rale is concerned, the ono-slage operation in our 
experience has produced a lower figure. Alost patients will present them- 
selves in reasonably good condition, so that with the accepted preojicrativc 
preparation the single-stage operation certainly will be associated with no 
increasofl hazard. The one-stage procedure has the advantages of eradica- 
tion of the malignant process at an earlier date, so that the patient b sparer! 
the dtscomlori and exjiense of two major operative procedures. The opera- 
tion abo usually permits carier and more rapidlj' executed resection. Cer- 
tain patients, however, are in such poor condition when they come for 
treatment that performance of a two-stage proceilurc b obligatory. By care- 
ful preoperative analysis the condition of such patients, as a rule c.xn lie 
determined with little difficulty. 

In an analysb of the first thirty cases of radical resection of the head of 
the pancreas and duodenum at the Mayo Clinic, various methods of drain- 
age of the biliaiy and pancreatic ducts and restoration of gustro-intcstinal 
continuity were compared. Conclusions were reached which it has not been 
necessary to change with further experience. I’crformance of end-to-end 
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pancreaticwiejunostomy, cnd-to-side cholwlochojejunostomy and end-lo- 
sldc, postcolic, nnti{>cnslaltic gastrojejunostomy has proA'ed to be satis- 
factory ami seems physinlogicalJy and anatomically sound (fig. J.O). Thi« 



Fig 19 — rv<hmcf»n>'slor»Ur)uo(cuiiliiiuitKo(lheg>»ttro>inUnmallrHCt.bili«r) ■iidpuii- 
matfcducU »tlfr resection of (bo <Iumteouma»d brsJof panerrss (etid-lotad panoiTstico- 
jeiunostorey, «nJ-to-si(Ie chol^tlochoiejunnslcKny, MHl-to-tiJc, po>lcoI>c, aotiperistiltic gu- 
troHunnstomy) (From tVaugb, J M Reirctionof ihelirsdoflbrpsnCTtrKSAnilduoiIrnum 
■>p< rativp trebme S Oltn Noflh Amrnp* ^OtSlAug) lOtS) 



Fig 20 — Techoic for rrstoritfon of nmtuHuty of (be gasCro-mfesCinal tract and bdiHr> 
ducts after total jiancrealecloniy (end-to-end choledochojejunostom} , end-to-side, po«(polic, 
antiperistaltle gastrojejunostomy). 

technic more or less isolates, the biliary and pancreatic gy&tonis, so that fooil 
and the gastric secretions are shunted distally. This isolation may prevent 
cholangitis. Fiirthennore, vf a malignant leWon should recur, it nould not 
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he likely to obstruct the gastro-enteric stoma. The technic of total pan- 
createctomy, as far as revision of the gastro-inlestinal tract 5s concemea, 
is the same, but end-to-end choledochojejunostomy is utilized since no 
pancreatic stump remains which requires drainage into the jejunum (fig. 
20 ). 

SUMMARY 

Radical resection of the head of the pancreas and of the duodenum had 
been done forty-nine times at the Mayo Clinic up to January 1, 19i7. 
Eleven operations were for benign disease and thirty-eight for malignant 
lesions. Six patients underwent total pauctcateclomy, with one death in 
the hospital. The indications for resection of the head of the pancreas and 
total pancreatectomy for benign disease are discussed and it is einphasizeil 
that in such instances resection should be carried out only after careful 
evaluation of both the operative risk entailed and the disturbances in 
metabolism which might be expecled. Resection for carcinoma was accom- 
panied by an operative mortaUly rate of 21 per cent. In the future this 
figure should become lower, for already one-stage resection for carcinoma 
of the head of the pancreas has been performed fifteen times with a hospital 
mortality rate of only 13 per cent. 

A follow-up study of the Uilrty patients who had undergone resection for 
malignant processes prior to January 1 , 1940 , and had survived operation, 
showed that three of fourteen who had had carcinoma, of the head of the 
pancreas and five of eight who bad had carcinoma of the ampulla of Voter 
were still alive on that date. When it is considered that, other than surgical 
treatment, there is no therapeutic measure available which gives these 
patients any chance for cure, we should constantly strive to lower the 
operative mortality rate for the procedure and improve diagnostic acumen, 
so that resection can be carried out more often while the carcinoma is still 
in s curative stage. 


THE PANCREAS IN UREhHA: A HISTOPATHOLOGIC STUDY* 
ARCHIE H. BAGGENSTO^ 

Histologic c'^amination of the pancreas at necropsy in subjects in which 
death had resulted from uremia frequently revealed a remarkable degree of 
dilatation of the acini, fiattening of the lining epithelial celb and insplssa- 
tion of secretion. The lesion was found in thirty-three (39 per cent) of the 
eighty-five cases of uremia resulting from chronic glomerulonephritis, in 
thirty-six (42 per cent) of the eighty-five cases of uremia resulting from 
hj-pertension (nephrosclerosis) and in fifty-lno (52 per cent) of the one 
hundred cases of uremia resulting from miscellaneous causes. Neither age, 
sex, degree nor duration of azotemia appeared to play a significant role in 
the production of the lesion. In the control series of 200 cases in which 
uremia did not occur the lesion vras present in mild or moderate degree in 
* Abstrset ot piper publisbed in fnQ !a tbe Aaerican /oumal of Pttbologjr. (lo presj ) 
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forty cases (20 per cent). The most common cause of death m the control 
series was intestinal obstruction. It is suggested that dehydration plus an 
interference with tlic release and normal action of secretin brought about 
by excessive \otniting are responsible for the lesion. It is also suggested 
that cither a oongeiuta! hsek of secretin or some defect in the mechanism 
of its release may In? responsible for so-called fibroe^-slic disease of the 
pancreas. 


PANCUCATIC CALCIFICATION’: STUDY OP CLINICAL AND 
ROENTGENOLOGIC DATA ON TIIIRTY^NINE CASES* 

EMIL E. GAMBILL Asa DAVID G PUGH 

Hi the term '‘pancreatic calcification” we refer to calcareous deposits in 
the pancreas, either within the ducts or in the parencliytnatotis tissue out- 
side the ducts or in both. From a practical clinical standpoint the inclusive 
term “pancreatic calcification” seems preferable to the term “calculi." 
Aceonlingly we have refrained from using Uie T\ord “calculi" in order to 
avoid the possible implication that calcific deposits are necessarily located 
>\i(lnn the ducts. 

Pancreatic calcification was apparently first reported by Graaf in 1607. 
Haggard and KirtJey in 1930 reviewed the incidenee for a period of 271 
.Ve.irs and could find nnthenlic records of only 304 cases. Mayo reported 
on 23 proved cases of pmereatic calculi at the Mayo Clinic prior to 1030. 
Th.at this complication of pancre.itic disease is being recogniaed with 
increasing frequency is evidenced by the fact tlinl prior to 1925, 102 cases 
ivere reported, whereas from 1925 to 1942 inclusive, 1 18 eases were reported 
in the literature. Snell and Comfort have also pointed out the fact that 
pancreatic calcification is being recognized with increased frequency. 

OBJECTIVES AND PLAN OP STUDY 

The objectives of the present analysis were (1) to study the symptoma- 
tology and the roentgenologic features in cases of pancreatic calcification 
and (2) to learn whether there is any correlation between the extent of 
calcification in the pancreas and the incidence of cftafcal manifestations, 
with p.srticular reference to the manifestations of other complications of 
pancreatic disease such as diabetes mellitus and steatorrhea. 

Evidence of pancreatic calcification is primarily a matter of roentgen- 
ologic diagnosis in the absence of surgical or postmortem examination of 
the pancreas since there are no symptoms or signs by which calcification 
can be diagnosed. In view of this fact we studied the roentgenographic and 
clinical features of those patients who, on roentgenologic examination, were 
found at the Mayo Clinic in the years 19S9 to 1943 inclusive, to have pan- 
creatic calcification. 

• From Ite Archives of Inlernsl MedHnne (In press) 
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ANALYSIS OF DATA 

Relation between Calcification and Pancreatitis.— There were thirty- 
nine cases in which, in the opinion of one of us (D. G. P.), the criteria for 
the roentgenologic diagnosb of pancreatic calcification were fulfilled. TSTien 
the records of these thirty-nine cases were studied it was found lliat, with 
reference to the tliagnosis of pancreatitis, the patients could be conven- 
iently dividetl into four groups; namely, (1) those who had proved pan- 
creatitis, (2) those who had probable but unproved pancreatitis, (3) those 
who had possible pancreatitis and (4) those who had no symptoms at any 
time which were, in any way, suggestive of pancreatitis (table 1). 


TABLE I 

Inctpence of Pu«cbeatitis IX Tbtrtt-'ose Cases of Pixcseahc Csicjnr\Tto‘S 


Although the criteria which were used for the dbgnusis of pancreatitis 
in this series of cases ha\ e been described in previous reports, a brief sum- 
mary of these criteria is indicated at this point. diagnosis of relapsing 
pancreatitis is justifiable in the presence of recurrent severe attacks of 
pain in the upper part of the abdomen commonly lasting for hours or days 
and often requiring the adminislration of more than one hx-jiodermic injec- 
tion of opiate, provided other causes for such attacks have been etcluded 
and there u evidence of one or more of the following: (a) steatorrhea not 
otherwise eiqiUined, (b) pancreatic calcification on roentgenologic exami- 
nation or at sulcal esplorationorneciops}’, (c) supernormal concentration 
of amylase or lipase in the Wood scrum, (d) an enlarged, hard, nodular, 
edematous pancreas observed at su^ica! exploration and (e) leukocytic 
infiltration, iuterstilial fibrosis, residual necrosis, atrophy, calcification, 
pscudocysts and abscess formation in pancreatic tissue obtained for biopsy 
or at necropsy. Although pain is often severe and prolongctl, this b not 
always true; in some instances pain may be relatively mild and alypicAl. 

In Ihb series of cases group 1 was made up of twenty-two cases or 5C 
j)cr cent of the total. In nineteen of these twenty-two cases the dbgnosis 
of pancrc.alitis was proved by the findings at operation, or necropsy. In the 
thw remaining cases of thb group the criteria for the diagnosb of pan- 
creatitb which were summarized in the preceding paragraph were satisfied. 

Group 2 consbled of four cases or 10 per cent of the total and includetl 
those patients with prob.sble, but not proved panercatitb. In these cases 
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there was a liislory of recurrent attacks of severe pain in the upper part of 
tlie abdomen ^'bicll required opiates for relief, Mliich were suggestive of 
pancreatitis an<i in wliicli roonlgcnographic study of the gallbladder, 
stomach and duodenum failed to disclose in those organs evidence of disease 
sufficient to evplain the pain. 

Group 51, which consislwl of eight cases or 21 per cent of the total, in- 
cluded those in which the histories were compatible with, but not typical 
of, that obtained in the usual case of piincrealilis. In four of the eight cases 
there was a history of acute severe pain in the upper part of the abdomen 
but the details were loo poorly rcmtmiterctl to he of much clinical value. 
In the remaining four cases of this group there were complaints of p.ain in 
the upj>cr jiurt of the nhtlomen which were related particularly to alimenla- 
tioii but not diagno-stic of pancreatitis. Flatulent dyspepsia and, ut times, 
anore.xia and nausea were experienced. 

Group 4. which was eomposc<l of fix'e cases or IS jier cent of the total, 
comprised those patients who gaie no history suggestive of pancreatitis. 
One patient complained of mild pain and soreness in the right upper part 
of the abdomen which were reHcve<l by lying down or by sitting. Xone of 
the other four patients of this group gave any hislorj’ of abdominal pain. 
Gaseous dyspepsia and constipation wore noted by two patients One must 
heep in mind the possibihty that (he patients in this group could has’c had 
one or more relatively mild, unrememlicred episodes of acute pancreatitis 
in early life. Another possibility U that calcium had been deposited in the 
pancreas of these persons in res|)onsc to a low-grade, subclinical pancrea- 
titis in a manner analogous to thalof thedc}>osiiion of calcium in the lung 
OP bmph nodes in tuborciilosis 

It svould appear from these findings that pnuercalic calcification is usu- 
ally, hut not necessarily always, associated with a history of pancreatitis. 

Se%- — Of the thirty-nine patients, twenty-eight or 72 per cent were males 
and eleven were females, a Patio of 2.5:l.O. The preilominance of males 
over females lias been observedalso in chronic pancreatitis rti which a ratio 
of 4.3;1,0 was noted in fifly-slx c-nses 

Age. — In the thirty-nine cases of pancreatic calcification of this series 
the median age at the time that calcification was first disco\"eretl was forty- 
three 3 ears, tlic youngest age was ten years and the oldest, seventy years 

In twenty-one of the twenty-two cases of proved pancreatitis in which 
data were available, the median age at which seizures first appeared wa« 
thirt 3 ' 3 ’ears, the 3 'oungest age, ten j’ears and the oldest age, sixt 3 ‘-five 
years. Thus in one half of the cases the painful seizures began before the 
patient was thirty years old. 

Weight. — Patients Hereof approximately normal weight for their height 
and age. Those who sufferetl from frequent severe epbodes of pain and in 
whom diabetes inellilus or steatorrhea developetl frequentb’ lost between 
15 and 20 per cent of their original weight. 

Painful Seizures Associated with Pancreatic Calcification.— fVoripiVc/- 
inff Causes . — TJie possible influence of trauma, exercise and alcohol in the 
precipitation of the attacks of pain of pancreatitis has been discussed in 
previous studies. In one case of proved pancreatitis the first attack of pain 
came while the patient was plaj-ing baseball. These attacks continued to 
recur two to four times a lear. Pancreatic calcification was discovered 
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the epigastrium, whcre.as when Ihe calcification was j)resent throughout 
the pancreas the pain more often Ihftn not was felt first in the epigastrium. 
\Yhi!e in some cases pain was confined to the initial or primary site, in 
many it was also propagated to other regions so that in most cases the 
entire upper region of the abdomen became involved. 


TABLE 8 

CowrucATioNs A«socnTtD PANcoaiTtc CAUanciTiov 


ComplirAtioii 

1 <■.». 

Xumber* 

Per cent* 

Diabetes m»Uitas . 

0 

23 

Pancrtalic atealorrtiea I 

7 

18 

Gsjtroinifatinal bemorrhoj^ 

s 

8 

Slorpbinum 

5 

8 

InCammatorj' pancreati? ptotKlocyti 

1 2 

5 

Pancreatic abseeu. 

1 

9 

Peripberal neuritu 

I 

S 


* on thirtr*n(n« nifn of panmotic nlcificAtion. 


TADLE 4 

IvciOE\c*! or DiABrrj* am> STe.*To«iinEA ts mb Presbscb or I'ANcBtAnc 
CAtcrriCAnov n-rra am» mroocT a llraionr or pAycBEinws* 


History of pancreatitis 

Cases 

Diabetes 

Slealorriiea 

Gwe» 

rtreent 

Ca^s 

Per cent 


1 S3 


iJ 

7 

M 

Negative or doubtful . . 

17 

0 

(1 

0 

0 


* Baled on tkirtr'nine csiM of pAnerrslic calrifirattoR. 


Associated Complications. — Complications which viere fomal in associa- 
tion V, ith pancreatic calcification were diabetes mellitus, steatorrhea, gastro- 
intestinal hemorrhage, morplunism, pancreatic pseuilocyst, pancreatic 
abscess and peripheral neuritis (tabic 3). 

Diabetes ilcUitus and Sieatorrkea . — In five cases of the ten in which 
diabetes developed the disease appeared wiUiin three years after the onset 








102 


EUIL E. Q.UIUILI^ DAVID G. PUOH 


of painful seizures. Occasionally diabetes melHtus or steatorrhea did not 
appear until after many years of recurrent attacks of pancreatitis. While 
'll is doubtful Tvhether calcification, as sucb, has much to do >vilK the devel- 
opment of diabetes, yet proof is lacking to substantiate this doubt. Tiie 
destruction of the islet tissue by repeated attacks of acute inflammation 
with or without necrosis would bcem to be a more reasonable theory for 
the causation of such instances of diabetes. 

The incidence of diabetes or steatorrhea or both in cases of pancreatic 
calcification was much greater among those patients who gave a positive 
history of pancreatitis than among those who gave a negative or doubtful 
history of pancreatitis As a matter of fact, in this scries diabetes or steator- 
rhea or both occurred only in those cases of calcification in which there was 
an associated history of pancreatitis (table 4). The evidence indicates, 
therefore, that when calcification is found in a case of chronic relapsing 
pancreatitis, it is prone to be associated with serious impairment in pan- 
creatic function indicative of advanced disease. On tlie conlrarj-, pan- 
creatic calcification which is discovered accidentally or otherwise in a person 
who gives no previous history or a questionable history of pancreatitis is 
generally not prone to be associated with any gross dislurl>.mcc in pan- 
creatic function. 

As might be anticipated, there seemed to be a high degree of ]>ositive 
correlation between the extent of calcification in the pancreas and the inci- 
dence of diabetes and steatorrhea. Thus in twcnty-Uirce cases in which the 
calcification was limited to the bead of the pancreas only four instances of 
diabetes or steatorrhea occurred, whereas in eleven cases in nhich calcifica- 
tion involved the entire pancreas nine instances of diabetes or stealorrheii 
occurred. 

It should be emphasued, however, that extensive pancreatic calcificrtlion 
is not alwaj s associated with signs of pancreatic insufficiency- as is illustrated 
by one case (fig. 21). This patient suffered from one attack of pain suggestive 
of gallstone colic ten years before admission to the clinic. There had been 
no indigestion for seven years prior to admission. The cholecystograra was 
negative for disease of the gaUbladder but revealed pancreatic calcification. 
There were no symptoms or signs of pancreatic insufficiency; however, no 
tests w ere performed to detect any possible subclinical deficiency. 

There appeared to be no positive correlation between the size, shape or 
method of grouping of the calcareous deposits and the degree of jiancreatic 
insufficiency Jloreovcr, the extent of calcification and the degree of dis- 
luibancc of pa.nctes,Uc. luwctvsR were wot. tho \wiglb 

of time during which a patient had been suffering from the severe seizures 
of pain of pancreatitis. 

Gross Gastra-intestinal //eworr/iajfr.— Gross bleeding from the upper part 
of the giislro-inlcstinal tract in the absence of demonstrable peptic ulcera- 
tion or other gross lesions of the esophngus, stomach, duodenum, or liver 
has been obseiwcd in patients who have pancreatitis. Because of the fre- 
quent occurrence of the factor of alcoholism, it has been suspected tliat 
sucb bleeding may possibly be due to alcoholic gastritis. In this series of 
thirty-nine cases of calcification, three patients have a history of gross 
hemorrhages from the upper part o( the gastro-intesfinal IracL One patient 
suffered from recurrent gross hematemesis. He used alcohol chronically. 
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Physical, roentgenographic and gaslroscopic examinations gave negative 
results. At exploration the surgeon fonnd chronic pancreatitis but no evi- 
dence of any lesion of the stomach or duodenum. 

Another patient suffered from recuircnl hematemesis and melena. He 
likewise was a heavy tiscr of alcohol Hocnlgenograms of the stomach and 
duotlenum were negative. Al c\7)loralion the surgeon found severe chronic 
pancreatitis with pancreatic pseudocjst and abscess in the lesser peritoneal 
Siic but foun<l no gross lesions of the stomach or duodenum. 

The thin! patient, who had sestre chronic pancreatitis with diabetes and 
steatorrhea, had become addicted to the use of alcohol and morphine. 
While residing in a narcotic hospital in on effort to get rid of the addiction 



Fig SI — PmsIUe paiirrcalili*. Eslenflsecalcificaliou llirouehout the pancreas 


to opiates, he esperieiiced n gaslro-inlcslinal hemorrhage which was fatal 
Necropsy revealed that a spicule of calcium in the head of the pancreas 
had apparently eroded through the duodenum, thus causing the fatal 
hemorrhage. 

Morphinism . — ^^Yhile morphinism is not strictly a complication specific 
for pancreatitis, it may result from the use of morphine for relief of the 
frequent cxacerljalions of severe pain due to pancreatitis. Consequently it 
may he difficult for the cliniaan to assess how much of the sj-ndrome is due 
to results of addiction to morphine and how much to pancreatitis. In this 
series of thirty-nine cases of pancreatic calcification there were tlefinitely 
two. and probably three, patients who were nddictefl to opiates. Two of 
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these patients had to go to an institution because of sucii addiction which 
had been induced by use of opiates for relief of the frequent an<l severe 
attacks of pancreatitis. 

Pancreatic Pseudocysta.—ln this series of thirty-nine cases of pancreatic 
calcification two pseudocysts occurred. TTiey appeared to be the result of 
acute pancreatitis with, necrosis and not secondarj* to calcareous deposits 
wi thin the ducts. 

Pancreatic Abscess — In one case of lliis series two abscesses were ob- 
served in the tail of the pancreas al necropsy. These were the result of acute 
pancreatitis with necrosis, In another case, as a result of acute pancreatitis 
with necrosis, an abscess developed in the lesser peritoneal sac. 

Peripheral ?\enritb . — ^Peripheral neuritis des'eloped in one patient who 
ako had pancreatic calcification, diabetes mcllitus and steatorrhea as com- 
plications of chronic pancreatitis. The exact etiologic basis for the neuritis 
in this case was not clear, although it appeared to be largely the result of 
severe malnutrition and diabetes. 

Roentgenographic Aspects. — Calcareous deposits in the pancreas are 
almost always rather dense and, therefore, radiopaque. For Uiis reason the 
roentgenologic diagnosis can be made with accuracy and the clmical diag- 
nosis is dependent on this fact. In many instances it is the repeated painful 
seizures that eventually lead to the suspicion of pancreatitis and to the 
discovery of pancreatic calcification. Frequently Uie clinician may suspect 
the presence of galUtones and may make a cholecystogram only to find a 
normally functioning gallbladder and calcification in the pancreas. Occa- 
sionally pancreatic calcification is accidentally discovered at the time of 
roentgenologic study of the stomach, duodenum or colon, noentgeno- 
graphic study of the kidneyi or lumbar vertebrae may commonly disclose 
the presence of unsuspected pancreatic calcification It is in the unsuspected 
group that the diagnosis o! calcification is most important, .since such a 
diagnosis may direct attention to pancreatic disease that might otherwise 
remain unrecognized. 

Any roentgenograms that include all or part of the pancreatic region may 
reveal calcareous deposits. In this series the deposits were seen most fre- 
quently, perhaps, in cholecystograms (fig. 22) or in localized roentgenograms 
of the gallbladder region (fig. 23). They were ako discovered during roent- 
genologic examination of the gastro-intestinal tract. In some instances 
roentgenograms of the abdomen or of the urinary tract revealed their 
presence (figs. 24 and 25). In roentgenograms of the lumbar vertebrae they 
were seen not only in the anteroposterior projection but ako in the lateral 
and oblique views (fig. 25). If the presence of pancreatic calcareous deposits 
is suspected, localized anteroposterior, oblique and lateral roentgenograms 
centered over the first and second lumbar vertebrae are most helpful. The 
pancreas varies somewhat in its location depending on the patient’s habitus, 
but in thk series calcareous shadows w ere seen most frequently at the level 
of the first and second lumbar vertebrae. At times they were seen as high 
as the level of the eleventh thoracic vertebra or as low as the level of the 
tliird lumbar vertebra. Calcification was present in various sites in the 
pancreas but it was seen most frequently in the head just to the right of 
the spinal column (figs. 22 and 23). Al times calcification was situated in 
the head or body of the pancreas overlying the vertebrae and thus calcific 
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■<hjn]ows tt'trc occasioiiuHy difticult to sec. OWique and lateral roentgeno- 
grami ivere of as«idancc in such cases (fig. 25). It is important that the 
roentgenograms cover the entire pancreatic region .since olhcnsjse sma!), 
localized shadows of calcification, particularly* if situated in the tail of the 
pancreas, may be missed In n fete cases there was extensive calcification 
throughout the gland from head to tail, and in such eases the shape of the 
pancreas njts well shown in the roentgenograms (figs. 21. 2-t anrl 20) 



t'ig JO.—PfoTeiJ panerrslIUs. o Chofrcyslosram In 1035 wvraleil nr> pancwtlie calcification 
ami a funetjoninf ga1ll>larl'Icr b. t'alcification throHghoul the psaerras in lOlO 

Deposits of calcium in the pancreas s'arietl greatly in shape and size (fig. 
23). In some eases they were tiny, Wingonly a few millimeters in diameter. 
Numerous small calcific shadows of this lyjw were usually present when 
there was extensive involvement of the entire gland. Larger, weH»circuin- 
scribed deposil.s were encountered; these occurred most commonly in the 
head or body of the pancreas. Shadows of calcification were sometimes seen 
which had the appearance of irregular, conglomerate masses of calcium. In 
rare instances, very large calcareous shadows, at times several centimeters 
in diameter, were seen. The findlngof facetted stones in the duct of Wirsung 
has l>ccn reported but this is extremely unusual. Calcareous deposits of 
different shapes and sizes were often seen in the same gland. 

In some instances the roentgenologic diagnosis of pancreatic calcification 
can be made with ease because of the location, size, shape and density of 
the calcareous deposits, llowei'cr, other conditions which produce calcific 
shadows in the upper part of the abdomen must bo differentiated from pan- 
creatic calcification. Gallstones are frequently facetted, are more laterally 
situated and are not often so densely calcified as are calcific deposits in the 
pancreas. Occasionaf/y in (fte ciofecysfograrn the gallhfddder appears to 
overlie the vertebrae; it is possible that gallstones in a gallbladder located 
in that position might resemble calcareous deposits in the pancreas. Stones 
in the common bile duct could be difficult to distinguish from calcific shad- 
ows in the pancreas, but the former are seldom densely calcified. Kenal 
calculi arc seen .somewhat lateral to the pancreatic region. It is conceivable 
that renal calculi in a horseshoe kidney could be mistaken for pancreatic 
calcification. Calclfie<l mesenteric nodes in the region of the head of the 
pancreas may be difficult to distinguish from calcification within the pan- 
creas but as a rule the so-called mulbory appearance of calcified nodes and 
their presence in other parts of the abdomen make possible the correct 
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diagnosis. Calcification of the suprarenal gland can usually be identified 
by its location and shape. 

Calcification of the abdominal aorta is linear and can be easily identified 
in the lateral view. Calcification of the arteries of the celiac axis is seen as 
linear, crescentic, or annular shadows of calcification. Localized calcifica- 
bon of the vertebral ligaments or calcification of the nucleus pulposus may 
be seen at the level of the head of the pancreas, but these should cause no 
confusion. At times special examinations, such as cholecystography and 
excretorj’ urography, are necessary before a definite diagnosis can be made. 
Roentgenologic study after fill'mg the stomach and duodenum with barium 
will aid in showing the relationship of calcareous shadows to the pancreatic 
region. However, special studies of this type are seldom necessar}'. 

Treatment — ^The indications for IreaUnent o! pancreatic ealdfication 
are primarily those employed for the treatment of pancreatitis, which we 
believe is the most common precursor of calcification. 

Medical treatment seems to have little effect in preventing the painful 
exacerbations or in arresting the progress of the disease. A bland diet rela- 
tively low m fat, the abstinence from alcoholic excesses and the avoidance 
of excessive nervous and physical stress were advised, but there was no 
real eddence that these measures had any effect in reducing the frequency 
of occurrence or the severity of painful seizures. TlTienever indicated, insulin 
was employed for diabetes mellitus and pancrcatin for pancreatic steator- 
rhea. The cases of diabetes were relatively mild. In instances of steatorrhea 
it was noted that the amount of fat lost in the feces could be materially 
reduced by the use of pancreatin id appropriate amounts, usually from 2 
to 10 gm. three times a day. There were nine coses of diabetes nielOtus and 
seven cases of steatorrhea. In twenty-one of the thirty-nine cases operation 
was not performed 

For those who are afflicted with frequent attacks of severe pain, surgical 
uiter\’ention Is the treatment of choice, although it is not always effective 
in stopping the attacks of pain and the results in a given case are unpre- 
dictable. Surgical Interi-ention occurred in eighteen of the thirty-nine cases 
of this series for one or more of the following reasons: (1) to arrest the 
progress of the disease, or at least to liy to reduce or abolish the frequency 
of occurrence and the severity of the painful seizures, (2) to relieve obstruc- 
tion of the duodenum or common bile duct due to an enlarged pancreas, 
(3) to remove calcareous masses which might possibly be obstructing the 
exit of the main pancreatic duct and (4) to drain or remove pseudocysts or 
abscesses of the pancreas. IMiile any type of treatment may give discourag- 
ing results and while the effectiveness of any given treatment is unpredict- 
able, about two fifUis of the patients who suffered from recurrent attacks of 
pain were completely relieved and about one fifth were partially relieved of 
the acute wizures for significant periods of time after certain surgical proce- 
dures designed to promote prolonged internal or external drainage of the 
common bile duct had been carried out. These procedures were cholecj'sto- 
gastroslomy, cholecystojejunoslomy, choledochoduodcnostoray and ex- 
ternal drainage of the common bile duct by means of a T tube for at least 
six to twelve months. Of these, we are inclined to fax’or prolonged T tube 
drainage or, preferably, cboledochodnodenostomy when that operation is 
feasible. 
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I’anereatolithotomy was performed in one patient, the surgeon removing 
some calcareous masses in and around tlie exit of the major pancreatic 
tiucts. This ptoewiure, followed bj’ roentgen therapy over the pancreatic 
region, rosultw! in cessation of the painful seizures. Partial or total pan- 
createctomy was not craployc<l in any of the cases of this series We doubt 
(hat such procedures arc j'ustifiablc except for patients who have severe 
and irreparable pancreatic insufficiency and who are invalided by intract- 
able pain. 

End Results. — Xo immediate surgical deaths ocourretl among the eight- 
een cases in which operation was performed. One patient «lied, approxi- 
mately three years after leaving the clinic, of a subhcpatic abscess whicii 
was thougiit to lie '•eeondars to leakage at the site of cliolecystogastrostomj 
which had been done previously for pancreatitis. Another patient, a non- 
surgical one, died a month after leaving the cHntc. Xecropsy was reported 
to show chronic pancreatitis with calcification, two abscesses in the pan- 
creas and acute vegetative endoc.irdilis. A third patient died of a massive 
gaslro-intcstinal hemorrhage ns the result of erosion through the wall of 
the duodenum by a spicule of calcium in the pancreas. 

In a few cases spontaneous amelioration of the painful seizures occurred, 
in others the disease progressed in spite of all cfTorU by the clinician and 
surgeon. In still others the severity of the disease did not change. Some 
patients became almost incapaeiUled for work, undernourished and ad- 
dicted to opiates. Others tum^ to alcohol forspuriousrelicf of what seemed 
to be a hopeless plight- The necessity for frequent hospitalization, numerous 
surgical operations and pajTnent of medical bills and the inability to work 
constituted a serious economic, mental and emotional strain which sapped 
the morale of some of the patients with pancreatic calcffication. 

SUMMARY 

In a study of thirty-nine cases of pancreatic calcification, selected solely 
on the basis of roentgenologic evidence of calcification, it was found that 
calcareous deposits in the pancreas were usually, but not always associated 
with relapsing pancreatitis. Commonly the symptomatology w’as that of 
pancreatitis, although in approximately two fifths of the cases there was 
either a negative or doubtful history of pancreatitis. Among those cases in 
which a definite history of pancreatitis was obtained, calcification became 
evident in a fifth of the cases in one year after onset of pain, but in another 
fifth of the cases calcification was not discovered until eleven to twenty-two 
years after onsrt ui' pain. 

Associated complications in order of frequency of occurrence were dia- 
betes, steatorrhea, gastro-intestinal hemoirhage, morphinisni, pancreatic 
pseudocyst, pancreatic abscessnnd peripheral neuritis. 

There was a high degree of posilis’e correlation betneen the extent of 
pancreatic calcification and the inddence of two other complications asso- 
ciated witli pancreatic calcification; namely, diabetes and sleatorrliea. 
Diabetes and steatorrhea occurred only in those cases of c.vlcification in 
which there was a definite diagnosis of pancreatitis. 



110 CILVBIXS 8. JOSS, JOSETH IIVOE PRATT 

EFFICIENCY OF GASTRO-INTESTINAL TRACT AFTER 
RESECTION OF HEAD OF PANCREAS* 

ERIC E. WOLL.\EGER, MAXDRED TV. COMFORT, O. THERO.V CL.\GF.TT and 
ARNOLD E. OSTERBERO 

By means of intake-CTcrelion studies using standard test diets we have 
assessed the degree of impairment of the digestive and absorptive functions 
of the gastro-intestinal tract brought about by the surgical procedure 
necessary for resection of the head of the pancreas. \M\cn the pancreatic 
ducts were ligated at the time of operation, thus preventing the flow of 
pancreatic juice into the gastro-intestinal tract, impairment of gastro- 
intestinal function was invariably great. It was reduced in some patients 
by anastomosing the remaining portion of the pancreas to the small inteN- 
tine. It was also reduced when pancreatin was administered. 

An increase in the dietarj* fat and protein of these patients resulted in 
an increased wastag,e of fat and protein in the feces. An increase of dietary 
protein resulted in considerable increase in the amount of protein assim- 
ilated, wlule an increase of dietary fat resulted in a relatively small increase 
in the amount of fat assimilated. 

By taking diets high in calories, protein and eaibobydrate and low in 
fat, and by taking pancreatin if impairment of gastro-intestinal function 
was great, most patients who had undergone resection of the head of the 
pancreas were able to maintain a satisfactory nutritional stains. 


PRDIARY IDIOPATHIC SEGMENTAL INTARCTION OF THE 
GREATER OMENTllMt 

CHARLES S. JO^S axo JOSEPH 1I\T>E PILTTT 

The infrequent occurrenw of primary idiopathic segmental infarction of 
the greater omentum was revealed wlien, in a review of Uie available litera- 
ture, only twelve authentic instances of the condition could be found (tabu- 
lation). We wish to report such a case in which the lesion was seen at the 
Mayo Clinic recently. 

REPORT OF A CASE 

.V vhilebouMwife forty yfarsolil was rrfmed to tbr clinic on January 10, ISIS, because of 
abibininal paiu la Ihe rigbt lower quadrant of forly-ciglil Lours’ duratUm. Review of her his- 
tory Jisrlosed th-it she had been married taenly years, bad been prr^snt thrre times and liail 
been debt rrol normally in eaeU inslanre She liad made one pretious sisit to tbe clinic in Ihe 
preceding year, at which time a diagno^ of **card<ospa>m with moderate dilatation of the 
esopEiagus" bad been made and dilalalion of the eanlia bad been carried out. Her menstrual 
lAstory was cbarartetiied by reguJar pmods with a twenty-one day interval, and her last 
menstrual period Iiad occurred three months before tlie on-wt of the present illness. The family 
hutory was irrelevant to her condilion. 

* .Abstract of paper published iQ full ia the Journal of the .American ^ledicat .lAssocistion 
137 933-«t3 (July 3) lOlS. 

t thridgment of paper piihlished in foil in Minnesota Medicine, (fn press). 
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Tuff days More the patienl's entry. «Ulomin«l pern bad developed la the Nitbt loiver 
ciuadrant whenever the patient arose Tbb pain nas constant, nonmdiating. and was not ac- 
companied by nausea. The pnin persisted throughout the day. ailhough the patient was am- 
bulant, her appetite was and her distress was not looancoying During the night of lie 
date of onset of the pain she occasionally wasawakeneil by the abdominal pain. On the nest 
day the abdominal pain continued to be steady, sharp arid nonradiating. in the right lower 
quadrant of the abdomen. The patient had regular bowel movements and bad noted no other 
symptoms except that the pain seemed to be worse on motion of the body On the day of her 
admission the patient had been seen by her local physician, who had made a diagnosis of 
“acute appendicitis” and had referred her to the clinic for treatment. 

Physical examination revealed a wetmeveloped and well nourished white woman who was 
apprehensive and crying Ifer systolic blood pressure was 188 mm. of mercury, the diaslolio 
pressure was 76 mm of mercury. Her pulse rate was SW bents per minute Her temperature at 
admission was recorded as being 09 6“ P. {S7* C.) Abdominal examination disclosed point 
tenderness of grade 3 (on the basis t to 4, in which * is nnwl severe) in the right lower sli- 
dominal quadrant, and voluntary spasm and rebound in the same area Vaginal examination 
revealed the cervix to be soft and freely movable. Tbe uterus was felt to be the size of a uterus 
two to three months pregnant. The adnexa appeared to be normal Ileclal examination re- 
vealed alight tenderness of the right lateral wall. Results of the remainder of the examination 
w ere within normal limits. 

Examination of a catheterized specimen of urine revealed it to have a specific gravity of 
1 016. Albuminuria ol grade 1 (on a basis of 1 to 4) was present. Microscopic examination of 
the sediment of a specimen of centrifuged urine disciosed an occasional erythrocyte and ten 
leukocytes per Geld, under low-power magnification AVfaile blood cells numbered IS.OOO per 
cubic millimeter; 82 per cent were polymorphonuclear neutrophils, 1C percent were lyirpho- 
rytes, ] per cent were monocytes and 1 per cent were eeainophils 

The preoperative diagnosis was probable atypical acute appendicitis as well as intra- 
uterine pregnancy. Surgical exploration Was advned and accepted 
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AbdomiDaleiplciration, through a primaiy lower right rectus incirioa, was carried out on the 
day of the palieul’s admission. Spinal anesthesia with procaine hydrochloride was employed. 
\ portion of the greateromenlumSby* Scnuwasfoiindto he the site of an acute infiammatory 
reactioni and was excised. The remainder of the abdominal exploration disclosed polhing tig- 
nificant except for the enlarged nterus. whirfi extended well above the symphysis pubis, was 
rather soft, and seemed to contain a nonnal fetus. The appendix was removed and the abdomen 
was then closed. Five grams of crystallise snlfathiazole was left in the pentoneal cavity. 

yDcroscopic examination of the excised omental tissue disclosed infarcted omentum. The 
appendix showed signs of chronic inflammation. 

Convalescence was unevenlfuL The patient was dismissed from the hospital on the twelfth 
postoperative day, at which time she had no complaints 

COMMENT 

Review of the cases of primaty idiopathic segmental infarction of the 
greater omentum in the literature does not reveal any signiGcant features 
which might be of aid in a definite, preoperalive differential diagnosis 
between the lesion and acute appendicitis or other acute intra-abdominal 
lesions. Undoubtedly, this type of infarction of the omentum occurs more 
frequently than is indicated by the number of reported cases. In many 
instances it probably is not recognized because of the inability of the sur- 
geon to carry out thorough evploralion of the abdomen when a small ilc- 
Rumey incision has been made with the expectation that the palliologic 
process is situated in the appendix or terminal portion of the ileum. It is 
not unlikely that a small percentage of patients thought to have “acute 
appendicitis” which is atj’pical and consequently Is treated by medical 
measures, in reality have infarction of the greater omentum. Wc wish to 
add our voice to that of others who have suggested that this pathologic 
entity should be considered whenever surgical exploration fails to reveal 
pathologic changes in the appendix or other suspected organ or structure 
to account for the clinical syiuptoms, and that the omentum be inspected 
for evidence of a lesion or lesions which might explain such symptoms. 

The course of infarction of the greater omentum not treated surgically 
undoubtedly is benign. When operation is not performed the omentum 
probably adheres to adjacent organs or structures. Such early, fine adhe- 
sions between omentum, parietal peritoneum and bowel have been found 
at operation in cases of segmental infarction of the greater omentum. 


AN UNUSUAL COMPLICATION OF A MECKELIAN DR ERTICULUM* 
GAEL G. MOULOCK a.no J.VMES G. BENNETT 

The penistcnce of the vitello-mlrstinal duct in man, in whole or in part, 
is variously estimated to occur in from 1 to 2 per cent of instances. The 
early human embryo is imperfectly differentiated from a large and con- 
spicuous yolk sac and communicates with thb sac widely by its ventral 
surface. This communication forms the lumen of the vitelline duct; it is 
conspicuous during the first month of gestation, but it usually disappears 
by the sixth or seventh week of fetal life. In cases in which the closure and 
obliteration of the vitelline (umbilical) duct are imperfectly effected before 
* .\bru];m«nt of paprr puUuhrii in full in the Anoals of Surgerj’. (In press.) 
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birth, a portion, or even all of the duct may persist as a pervious tube. The 
anomaly caused by a persistent vitelline duct is termed “Jleckers divertic- 
jilum.” The vitelline duct is accompanied in the embryo by the umbilical 
vessels. The latter, like the duct itself, may persist and in adult Ji/e may 
be found close to the divcrliculnm; they may have an independent course 
or they may lie along the free bonier of the mesentery of the diverticulum 
We recently had the opporhmily of seeing a patient in whom an e-tternal 
fecal fistula, secondary to Jlcckcl's dis'crticulum, developed late in life 
Because of the unusual nature of the case and the difficulties presented in 
diagnosis we felt it would be worth while to report it. 

riEPORT OP CASE 

A scs enly-fis e year olA wiiluw luil bfcn in good health exempt for a modemle hyper- 

leniion of many yearn' JunUon She had ui>tlffgonf eholfcyslostowy forchoWahiiUu thirty 
years before sdoiMsioii lo the rtinic end had rrcorered therefrom without incident Four days 
prior to adaussion, atlrr the patient had played rather strenuously with her young grandson, 
genemliied rrampy alMiomtnsI pain, foUoirty) by voirulingand moderate distention of theab- 
ilomen dercloped i'he consulted her family physician, who performed a roentgenologic ex- 
nmination nt the stomach and colon and found them normal She became progressiTcty more 
ill and was referred to the dime for an opinion. 

At the time of admission the patient was very iU, toxic and dehydrated. The tongue was dry 
and furred The blooil pressure was 170 min of mercury systolic and lOS mm. diastolic. Ex- 
amination of the cheat revealed depression of breath sounds, svith fine crepitant riles at the 
base of the nght lung The abdomen nasdL-.tcn<Iedandmoderatelyt>mpanilic: few peristaltic 
sounds were audibte About the unihiheuswasa red indurated arra of cefiuiilis which measured 
spproslmately 3 inches (7 J cm ) in diameter, with an area of subcutaneous crepitus at its 
upper edge The clinical picture « ss that of ileus with complicating broncbopaeumonia It 
was difficult (o account foe (he penuolulical cefhililb 

Tlie soidrd urine contained albumin. graded (on the basisof 1 to 4, in which 1 represents the 
luildeat, and 4 the moiit scsere condition), numerous hyaline and a tew granular casts, and a 
few erythrocytes and leukocytes Tlie KIme floccufstion test of the blood serum gave* nega 
tue result The bemoglobin measured If Cgm per lOOec.ot whole blood and the leukocytes 
numbered 0,000 per cubic millimeter The value lor blood urea was Iff mg per 100 c c and 
for the serum cblonJes, 3f> rag perlOOcc A rocnigroogram of the chest showed piil/Qooary 
congestion and beginning brunchopneumonis on the right aide. A roentgenogram of the aldo- 
men revealed some distention of the coils of the small intestine. 

Food could not be retained becanseof oaiisea, so fluids were guen intrayenously. liecsuie 
of the pneumonu, 2 S gm of sndnim sulfadiarine were given intravenously every day. The 
iiMominal distention was rcfieved by intestinal intubation. 

Despite every supportive measure available, the patient Irecame progressively more ill 
There was persistent fever, with a teniperalnre which varied between 101" and 103" F. (88 3° 
to aaf'C ). The pneumonui became inoeeevtensiw. Necronsand ulceration developed in the 
area of periumbilical cellulitis sn'l foul purulent matenal. with a strongly fecal odor, began to 
drain from this point on the third hospital day. Death ultimately occurred on the sixth hos- 
pt(a{<fay. 

At necropsy we found a small opening at the umUtwus from which was uozirig thin purulent 
fluid with a fecal odor. On opening the peritoneal cavity no evidence of inflammation was 
noted A bandljkc structure arose from the ileum 15 cm proximal to the ileocecal valve and 
extended lo an attachment at the umbiltcus This appeared to be a persistent vitello-umbilical 
duct (Meckel’s diverticulum). 

There sras abnormal mobility of the cecun and oaceoding colon, these structures lying in 
the left half of the abdomen There waschronJc ulcerative cholecystitis with cholelithiasis. The 
galfbladdercoutaincd IJOcc of panilcBt fluid «id five black stones wbreh averaged from OS 
to 0 Q cm. in diameter Thrombosis of the left iliac and femoral veins had led to bilateral pul- 
monary em'iolisni, and small infarcts of the lung were present. Incidental findiogs were a trac- 
tion diierticuluDi of the esophagus associated with healed tuberculosis of the lungs and hilar 
lymph nodes, and diverticulosis of the signsmd. The immediate cause of death was considered 
to be extensive bronchopneumonia wbieii bad involved both lungs 
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Oa cla«r esaminaliott, llie MeckeVa «KTertiralqni wu found to arise from the lumen of the 
Ileum at an oblique angle, the proximal 4 cm. of it being incorporated in the wall of the ileum; 
both the diverticulum and the ileum were covered by a common serosa which, in effect, pro- 
duced a double lumen tube. The opening into the ikum was approximately 1.3 cm. in its great- 
est diameter, and the axerage diameter the proumal portion of the diverticulum was 0 8 
cm The length of the diverticulum, from its point of contact with the bowel wall to its Junc- 
tion with the anterior abdominal wall at the nmbibcus, was lY cm. The distal portion of tlie 
diverticulum, for a distance of 6 cm , ran parallel to the anterior abdominal wall and was cov - 
ered by parietal penloneum The terminal cm. of the diverticulum was gray in appearance 
and necrotic, but it was intact throughout, except for the tip. A 6stulous tract began at the tip 
of the diverticulum, coursed through the subcutaneous fat and sn abscess in the subcutaneous 
tissue, and opened externally at the nudpmnt of the umbilicus. The subcutaneous abscess con- 
tained approximalely 4 c.c. of pus. There was no gross evidence of ulceration on the mucosal 
surface of the diverticulum proximal to its attachment to the anterior alxiominal wall. 

Microscopic examination of seeltons taLen from the distal portion of the diverticuluui 
showed chronic suppurative inSammatory changes with active proliferation of filiroblasls and 
capillary loops Much of the mucous membrane of this portion of the divcrtirulum was <Ic- 
stro}ed The lumen of the diverticulum was 6lled with polymorphonuclear leukocytes anil 
necrotic debris, and U communicated freely Ihrough a necrotic diverticular xrall with an al»- 
scess in the fibrous and adipose tissue of the anterior abdominal wall Sectiona taken from the 
proximal portion of the diverticulum showed a minimal arooiint of acute irifiammatory exu- 
date on the serosal surface, otherwise the} were not remarkable. There was no evidence, from 
any section taken, of generalized pentonitb .4 seclionof the dbertinilura at its Junction with 
the antenor abdominal wall confirmed the gross impression that it was covered with perito- 
nrum. this led to the conclusion that the diverticulum wascongenitally located is Ihepcsiticji 
in which we found It, and that ithad nolbecomesecondarOy attsrbed asa result cl anlnfam- 
roatory process 


PRIMARY NONSPECIFIC ULCERS OF THE SMALL INTESTINE* 

lOirX A EVERT, B M.\RDE\' HLVCK a>t> .MALCOLM D. DOCJCEUTY 

Nonspecific localized ulcerations ot the jejunum and ileum arc so similar 
patliologically as to justify tlicir classificatiou as a group under the uame 
“primarj-” or "simple” ulcers. Although the lesions are charactcristicalJy 
solitary, small groups of ulcers are somclimesfoHnJ.TlieetioIog}' of primary 
ulcers is unknown. There is little direct evidence to support the theories 
that they are caused by infection, irritation from gastric secretions, trauma 
or vascular abnormalities. 

The symptoms of primarj* ulcer are for the most part secondary to the 
complications of perforation, bleeding or obstruction. The possibility of 
these lesions should be considered in the presence of unexplained intestinal 
bleetling or of peritonitis which suggests acute visceral perforation when 
such perforation cannot be found in the stomach or <lno<lenum. 

The mortality rale in patients suffering from primary ulcer is high. The 
lesion has been rccognizi^ during life only after some complication has led 
to surgical Interx'enlion. 

• Ab5trart_«f paper publisbod in fulIuiSaTgeiy. gy.lSJ-eoO (Feb) 1913. 
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REDUNDANT BLIND SEGMENTS OF INTESTINE FOLLOWING 
SIDE-TO-SIDE ANASTOMOSIS WITH DIVISION OF THE BOWEL; 

REPORT OP FIVE CASES* 

It MXnOF.S BLACK K\n CECIL G McFACIlERS 

The i)otcnli.il hiizurds iis'iocmlctl witli the invertixl end of the proximal 
H'gnicnt of bowel following division of the bowel and side-to-side anas- 
foruosis are dilatation and hypertrophy, ulceration and perforation. 

Some dilatation and hj’pertrophy of the proximal end of the bowel distal 
to the anastomosis develops in rnany cases but symptoms are rarclj’ 
produced. 

When longer th.sn usual lengtlw of the proximal segment arc left distal 
to the anastomosis .symptoms suggeslivcof partial obstruction may develop 
The colicky pains occur in attacks and m.ay be accompanied by vomiting 
and diarrhea. 

Complications associated with the inverted end of the proximal loop arc 
unusual as judge<l by the rarity of the reported cases and by the rarity of 
cases in our own series. They are largely preventable by avoiding redundant 
segments of the proximal end of the bowel distal to the aaastomosii. 

Such complications arc so unusual that they do not detract from the 
usefulness of side-tO'side anastomosis. 


GRANULOMAS OF THE ILEOCECAL REGION SECONDARY TO 
APPENDICITIS (LIGNEOUS CECITIS) WHICH SIMUUTE 
NEOPLASMSf 


JAMES W. WILSON, MALCOLM D. DOCKERTY, JOHN M. WAUGH an» J ARNOLD 
BARCEN 

In a scries of twenty cases of “ligneous cecilis” or “nonspecific appendi- 
ceal granuloma,” most of the lesions were caused by perforative inflam- 
nialory disease of the appendix. Incomplete removal of the appendi-x was 
responsible for the lesion in two of the cases and an excessive amount of 
nonabsorbable suture was responsible in another. 

The average a^e of the patients was 52.1 years. Their advanced ages 
probably accounts for the fact that their perforations were less acute than 
those usually seen. 

The appendixes were usually located in the ileocecal ang^e or in the 
retrocecal or retro-ileal regions, pemutling the rapid sealing off of the ap- 
pendiceal inflammation. 

The tumor resulted from an extensive overgrowth of relatively avascular, 
inflammatoiy, fibrous tissue about the appendix after repeated attacks of 
low-grade inflammation. 

• Abslrict of paper published in full in Surgery, Gynecology and Obstelrics S6 IT7-J84 
(Feb.) 19*8. 

t Abstract of paper submitted to the ArcMves of Surgery. 
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ient obstruction had led to decreased dietary intake. An earlier group of 
symptoms is related more to the existence of pelvic endometriosis than 
to its intestinal complications and these symptoms are herein mentioned 
to complete the picture on a chronic basis. 

Infertility, relative or absolute, was frequently present and nine of the 
patients complained of absolute sterility. The ten married women in the 
series had had a total of but three pregnancies, only two of which terminated 
with the birth of live children. One of the four unmarried patients had had 
a pregnancy which terminated in (or was terminated by) abortion. Among 
the four women who had been pregnant the average period which had 
elapsed since the last pregnancy was 14.4 years with extremes of five and 
twenty-three years. The importance of these findings is further emphasized 
by the fact that sue of the ten married patients mentioned had undergone 
previous pelvic operations designed in several instances to make pregnancy 
possible by resecting regions of endometriosis. 

Acquired dysmenorrhea was a major symptom in eight of the sixteen 
cases. In an additional four cases the patients did not complain of this 
sjTnptom. In the remaining four cases the records did not supply informa- 
tion on this point. Dyspareunia, surprisingly enough, was not listed as a 
major symptom by any patient in tHs group. It was elicited as not being 
a symptom in two cases and in the remainder the records were noninforma- 
ative. However, five of the thirteen patients whose lesions were found in 
the lower segments of the bowel had complained of rectal pain and several 
others had complained of pain on defecation. Menstrual irregularities, so 
prominent in cases of pelvic endometriosis, were noted in only four of the 
cases. In nine the periods were described as being regular, two patients bad 
undergone previous hysterectomy and one patient had been amenorrheic 
for three years as a consequence of the menopause. Menorrhagia was noted 
as a symptom four times among the group and two patients having oUier- 
wlse normal menses had complained of some intermenstrual spotting. 

The afore-mentioned symptoms, which were relevant to the underlydng 
endometriosis rather than to its obstructive compL'cation, had been present 
for periods vaiying from se^'e^aI months to eighteen years with an average 
duration of 6.5 years. 

Physical findings in all sixteen cases were consbtent with the clinical 
diagnosis of intestinal obstruction. On the basis of an evaluation of symp- 
toms combined with the results of digital rectal and vaginal examination, 
the correct diagnosis was made preoperalively in seven of the sixteen cases 
studied. 

Sigmoidoscopic examination was performed in twelve cases and in nine 
of these positive evidence of luminal narrowing was obtained. In two cases, 
as was proved later, the sigmoidal lesions were bej'ond the reach of the 
sigmoidoscope and In the third case in which the findings were negative tlie 
lesion was located in the terminal portion of the ileum. In none of the cases 
was the presence of mucosal ulceration observed. In several cases, however, 
the sigmoidoscopist remarked on the peculiar puckering of the mucosa over 
the area of involvement. 

In nine of eleven cases results of roentgcnographic study after adminis- 
tration of barium enemas were mlerptel^ as being positive inasmuch as 
the roentgenograms demonstrated and localized the point of the obstme- 
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U'on. Tlie two "failures” were in a case in which the lesion was ileal and in 
another in which the upper portion of the rectum was only mildly obstructed 
by the endometrioraa. By way of offsetting these two eases the roentgen- 
ologist in two of the less “positii'c” etaminsfions suggested the diagnosis 
of obstructing endomefrioma. 


TREATMENT* 

Fifteen of the sixteen lesions were treated surgically by local resection of 
the bowel and in one instance partial excision of the endometrioma was 
accomplished. The details of the various procedures in the sixteen cases 
follow: 

а. When the Point of Obsiraction W'as in (he Sigmoid or Distal to It.— 
Resection of the bowel was done in twelve of the thirteen cases in this group 
and in one the endometrioma was excised. In five of the cases complete 
resection of a segment of the bowel was done and in one case the resection 
of the Iwwcl was partial. In this group of twelve resections of the bowel 
colostomy was performed eight limes and cecostomy was performeil once. 
In two patients in their early thirties in this group raiomeetomy was per- 
forme<l plus resection of the bowel in a consm'alive effort to preserve re- 
productive function. Resection of the lower part of the bowel plus removal 
of both tubes and ovaries or of the remaining tube and ovary was done in 
five cases, ranliysterectomy plus resection of the bowel was done in one 
case and panhystcreetomy plus partial e.xctsion of the endometrioma was 
done in one case. 

б. When the Point of Obstruetioa Was fn (be Distal Portion of (he 
lleTiin.—Enterostomy plus ileal resection was done in one case. An initial 
Witzcl ileostomy and a subse<tucDl right hemicolectomy and ileotraiis- 
vcMostomy were done m one case. Ilea! resection plus ileocecostomy and 
removal of the remaining tube and ovary were done in one case. 

Follow-up and Relief of Symptoms. — ^These patients bad been followed 
up by examination and letters for from one month to twenty-one years. An 
excellent result mth complete relief of the sj-mptoins was obtained in twelve 
cases, a good result in two cases and a fair result in two cases. 

Deaths. — Tiierc were no deaths. 

PATHOLOGIC OBSERVATIONS 

Pertinent gross pathologic observations noted on the fifteen resected 
lesions and the one partially excised lesion were as follows: 

iVature . — Three sigaiatdal tesions bad pmdaced obstmctica by f/riue of 
an annular or napkin-ring type of infiltration with more or less concentric 
narrowing of the intestinal lumen. In eight additional cases (two lesions 
classified as high rectal and she as sigmoidal) the appearance was that of 
polypoid submucosal infiltration producing obturation of the intestinal 
lumen. In tw’o other instances an eecenlric cicatrixation produced by infil- 
trating endometriomas had produced acute angulation while at the same 
time submucosal proliferation of the endometrial tissue gave a superadded 

* It is to be emphasized that most of the cases in thecumut series occurred before the time 
of the chaoBtng concept of treatment from that of reseclion of the bowel to that of bilateral 
oophorectomy. Present treatment consists in panhyslerectomy plus conserralive treatment of 
the bowel 
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factor of obturation. A combination of impingement and kinking from 
endometrial adhesions obtained in the three cases of ileal endometrioma 
with obstruction. 

Size. — Gross limits of the infiltrations varied from 6 by 4 by 2.5 cm. to 
1 by 1 by 1 cm. The average dimensions were 2.5 cm. in diameter with 
seven of the endometriomas exceeding this size. 

Q)lor, — ^Xhe dark red mottled appearance so characteristic of the lesions 
as seen at operation was replaced in the fonnalinizcd specimens by the 
presence on the peritoneal and cut surfaces of scattered bluish black spots 



Fig <7 — Gro»i specimen (case 1) of lemunal tleun.cccuai. appenilixand ascending colon- 
Note endometriosis causing oLstructioa at a point S cn>. proximal to the ileocecal vat>e and 
the ditatalina of the t>oirelabaTe this poaiit 

on a whitish brown b.nckground uf fibroiiiusciiI.ir liseue. Some of the cut 
surfaces prcsenteii a striated appearance and from them tiny drops of 
brownisli black fluid could be expressed by scraping with a knife. 

Consistency, Mncosal-serosal Rcblions and so Forth.— The involved 
tissues were nodular, firm and fibrous without sharp delineation in the 
zones demarcating the edges of the infiltrations. In nine instances the over- 
l\ ing mucosa was puckered in a roset fashion, in sis it was inegulariy pitletl 
and in one case it presented an edematous poltr-poid appearance. .\Jtbough 
no gross mucositl ulceration was noted, in eleven of the sixteen coses the 
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mucosa was more or less firmlj’ adherent to tlie underlying submucosa and 
fo tbe muscularis propria. Irregular puckering of the peritoneal coat was 
noted in all of the lesions. 

Proximal Segments. — In all of the spcciniens in wliich accurate iumina) 
dimensions coukl be studies! the bowel proximal to the obstruction showed 
the cfTccts of stasis in the form of dilatation (fig. 27). In eleven eases this 
clegrt'o of «li[atutioii was estimated to be two or more times the luminal 
di.Tinelers distal to the einJometrionjJs. This obstructive dilatation, more- 
over, was parallolotl in a general way by increases in thickness of the mus- 
cularis propria. In nine of the sj>ecimeiis this layer was approximately 
doiihlcd in thickness. 



Fig S8. — Sigmoid (rase S). Endomrlrul glands and stroma are seen id the submuro^a. Note 
vamlion between amount of glands and stmioa Rrewnt (bemaloxylui and eosin X6S). 

Associated Pathologic Conditions. — Uteriue fibromyomas had been 
noted at operation or removed in eight of the sixteen cases Six patients 
had extensive ovarian endoinelriosis with tarry cysts. Four patients bad 
simple ovarian cysts and the ovaries and tubes of an additional two were 
involved in atlhesioiis. If in addition wc consider that nine patients had 
previously undergone surgical cxploraiioii of tbe pelvis it becomes apparent 
that tbe obstruction of the bowel by endometriosis was but a part of the 
picture. 

MICROSCOPIC FEATURES 

In essence tbe intestinal lesions couristed in invasion by endometrial 
glands and stroma of the serosa, musmilaris, subniucosa and mucosa in 
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variable combinations (tabulation). Added to this was the important factor 
of reactive fibrosis wilb stenosis resulting from the contraction of nutturing 
fibrous tissue. Since the process was fundamentally’ extrinsic in point of 
origin, mucosal changes were the least frequently noted. In four instances 
tfie endometrial glands and stroma invaded the muscularis mucosae and 
in one of these a mieroscopic-slred area ol ulceration involved the ovcrlydng 
epithelium. Considerable mucosal scamog was present. Infiltration of tlie 
submucosa obtained in eleven instances (fig. ^). All specimens ahoweii 
infiltration of (he muscularis propru, AH three specimens of ileal endo- 
Tuettitiia sboTftd » Tnaior conwntration ol endomelrial glands and stroma 
in the serosal and outer muscular coats. In contrast the sigmoidal and high 
rccUl lesions w ere generally of the "deep” type — that is, the inner circular 
layer of muscle and the submucosa exhibited the greatest number of these 
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eclopic element*. As a matter of fact in five cases of well-circumscribed 
endometriosis of the sigmoid, routine sections failed to reveal the presence 
of serosal endometriosis, although one certainly might concede that it had 
existed earlier in the course of the invasive process. 

Although the proportion of endouelrinl glands to stroma varied a great 
deal (fig, 28), in general these elements were present in about equal propor- 
tions The glandular and stromal elements were in all cases similar to their 
normal intra-uterine counterparts and they exhibited pictures typifying all 
the phases of the menstrual cycle. Within the musculature of the bowel the 
endometrial glands seemed to proliferate in an axis parallel to that of the 
muscle bundles as though the invading tissue were following the lines of 
least resistance rather than permeating lymphatic spaces. The presence in 
six cases of cystic glandular hyperplasia was correlated with a clinical 
bbtorj’ of menstrual irregularity noted in the histories. 

Studies made using the van Gieson stain for fibrous tissue revealed m 
all instances fibroblasts and collagenous fibrils around the nests of endo- 
metrial glands and atromn. This fibrous (issue was occasionally hyalinired. 
In both the fibrous and the byalioized examples (his reactive tissue nas 
seen to infiltrate the invading glands and stroma on the one hand and the 
invaded muscular tissues on the other. 

Stains for iron demonstrated the presence of this substance in five in- 
stances onbv. This was something of a surprise since we had surmised that 
the cicatrization would obtain on the basis of a reaction to hemosiderin 
deposited during “menstruation” from the ectopic endometrium 

CO.MMENT 

Endometriosis is the only common condition in which there occurs inva- 
sion of one tissue by another normal tissue of the same host.*t When the 
bowel is the victim of this infiltrative process the segments affected are 
usually those which are situated in the pelvis. These are the sigmoid, the 
rectosigmoidal juncture, the rectum and the distal portion of the ileum 
As with endometriosis elsewhere the survival of the fesions fs predicated on 
the influence of the cyclic hormonal stimulation of the ovaries. In the ab- 
sence of Ibis stimulation endometriosb undergoes retrogression. Endo- 
metriosis invades the intestinal wall from its serosal side and grows inward 
into the muscular layers and the submucosa. Rarely may the mucosa of 
the bowel be invaded grossly. 

The frequency with which the diaguosb of endometriosis is made by the 
cJjjjJrian, lie sorgeon or the pathologist varies with their “threshold of 
suspicion” and it is our feeling that many cases have passed unrecog- 
nized. 

The symptoms of intestinal obstruction caused by endometriosis may be 
divided into two main groups: (I) the symptoms and signs of usually' ex- 
tensive pelvic endometriosis and (2) the symptoms and signs of intestinal 
obstruction in its various degrees. 

Endometriosis occurs in women nsualfy between the ages of thirty and 

* Trsumtlic rupture o( the ipleen i* oecaMonslbr followed by « peritoDeal seeding of ipleoic 
traosplaols. 

t The placenU might be considered to be an eseepUon, depending on the interprelalkm of 
(he woed “host." 
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6fty yeara. The majority of the women are sterile. More than half of the 
women have never been pregnant* and at least two thirds have never 
carrietl a fetus through to full term deUverj'. 

A periodicity of sj'mptom^ associated with the menstrual cycle and the 
onset of menstruation is the single most important sign of endometriosis 
per se and its complication of intestinal ins'olvcment. Tins pericKlicity of 
symptoms includes both the sjTnploms of endometriosis nn<l tiiosc of in- 
testinal obstruction. A historj’ o! the sjTnptoras of acquired dysmenorrhea, 
rectal pain associated with or between defecations, sacral pain or deep 
pelvic pain or discomfort (which may extend down into the thighs and is 
made worse by jarring), se\ere constipation or diarrhea, and dyspareunia 
that are increased just before, during or just after menstruation is usually 
indicative of extensive endometrial involvement of the .sigmoid, rectosig- 
moidal juncture or rectum. ^\’hen these symptoms become progressively 
worse and lengthen out in duration premenslrually, iwstmenstnially or 
both, obstructive intestinal symptoms are usually imminent. 

The symptoms of mtestinal obstruction then, become superimposed on 
those of endometriosis of the bowel, at first usually only “comenslriially.*' 
These sj-mptoms for the sigmoid and below are those of lower adbominal 
pain (which is one of the first to be present), along with abdominal disten- 
tion, and final4’ obstipation, which may be present for only one or two days 
during the period ^’hen the sigmoid or more distal portions of the bowel 
are obstructed, nausea and vomiting usually occur late because of the com 
petence of the ileocecal valve. Occasionally n reficx tj^ie of nausea and 
vomiting may be encountered. The .symptoms of the endometriosis plus 
the superimposed s^miploms of the intestinal obstruction, w’hicli nt first 
are mild, become progressively worse, lengthen out premenstrually or post- 
menstrually. and either go on to the production of acute complete or partial 
obstruction at one of the menstrual periods or assume the form of chronic 
intermittent partial obstruction of high or low grade. 

Comp.ared with intestinal obstruction in general caused by endometriosis 
ileal obstruction caused by endometriosis more often occurs among younger 
women, who usually have less extensive pelvic involvement by endome- 
triosis or sometimes no other grossly xisible pelvic involvement. These 
patients may or may not have the general symptoms of endometriosis, hut 
when these ssmiptoms are present il b usually to a lesser degree. Thb is 
represented by the facts that the group with ileal involveinenl had n higher 
fertility rate, fewer previous peUnc openUons. fewer uterine fibroids and a 
lesser incidence of associated pelvic pathologic changes. Also in the ileal 
group no patient had rectal pain, constipation was less frequent, only one 
patient complainevl of diarrhea and no patient had blow! in the slooU. 
Vomiting was a more frequent symptom than obslip.ilion. 

Gross hIoo<l in the stools b usually not an important sj-mplom of endo- 
metriosis of the bowel. It b of significance only when other anorectal lesions 
have been c.xcludc<I ami when il is present only at the menstrual i)erio<l. 

Valuable adjuncts to the sjTiqrtonis in the diagnosis of intestinal obstruc- 
tion as caused by endoinelrlosb arc digital cx.sinination of Uie vagina and 
rectum, the stginoidoscopic examination. and roenlgenograpliiccxuininntion 

* Thb'too nuy Ucpenii on the pTiralctan's “Ibresliol'l ot suspicion” in the searrh of the pa- 
tient'i put biitory 
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of tlic colon and the terminal portion of the ileum after administration of 
ft barium enema. 

Pelvic examination most often reveals tender palpable nodules in the 
rectovaginal septum or the pouch of Douglas, frequently the presence of 
associated uterine fibroids and in many cases the presence of ovarian cysts, 
usually bilateral. On operation these are most often observed to he the 
chocolate cysts of endometriosis. Pelvic examination is best made just 
before Of during menstruation because of increased tenderness and con- 
gestion If a discrete endometrioma is present in the rectovaginal septum 
it may be palpated. A thorough search of the vaginal vault via a speculum 
at the time of menstruation may reveal the presence of the purplish pink 
lesions of endometriosis \\hich have invaded the vaginal wall. The vaginal 
wall may sometimes be invaded but the rectal mucosa almost never is. 

On sigmoidoscopic examination there is rarely gross bleeding and almost 
never gross ulceration. The positive findings will be those of a greatly 
narrowed lumen, an anterior exlrareclal mass, acute angulation of the 
bowel and mucosal puckering and congestion. The appearance is much like 
that of obstructing dii'ertlculitis and cannot be positively differentiated 
from it by means of the sigmoidoscope but the intact mucosa differentiates 
it from carcinoma. Biopsy of the inleslinal mucosa is usually not practical, 
for, since the mucosa is not extensively involved, the report will usually 
come back "negative” or “inflammatory change only.” Even in the fen 
cases in which rectal bleeding has been a symptom, the mucosa has appeared 
only puckered or adherent, but not ulcerat^, and fairly normol. It is im* 
jxirtant to remember that carcinoma invades the intestinal wall from tlie 
mucosa outward while endometriosis Invades it from the serosa inward. 

A roentgenologic examination of the colon is assuming a role of linpor* 
Unce in the diagnosis of eodomclriosbcausing intestinal obstruction. If the 
obstruction is complete (he employment of a roentgenogram of the colon 
may accurately localize the lesion. If ibe obstruction is incomplete the 
proper interpretation of the roentgenogram of the colon may not onlj* 
localize the obstnicting lesion but identify the cause as endometriosis as 
well. The characteristic lesion on roentgenologic examination of the colon 
is said to be a long, inconstant filling defect with sharp regular borders, 
intact mucosa and fixation of the bowel, which is very tender to palpation. 

Diagnosis. — ^The diagnosis of intestinal obstruction which has been 
caused by endometriosis or endometrioma may best be made by first ob- 
taining an accurate history of the development of the symptoms which are 
diagnostic of endometriosis. Points of importance are as follows: (1) a 
woman in the reproductive period of life, usually between the ages of thfrtj 
and fifty years, (2) who is in fairly good general health and has not lost 
weight, (3) who suffers from absolute, relative or secondary sterility or who 
has married late or has not been pr^nant for some lime, (4) who has 
acquired dysmenorrhea, and (5) who has a history of usually' a year or 
longer of symptoms which occur with menstrual jieriodicity; (6) symptoms, 
such as severe constipation, “rectal^” or dyschezia, dyspareunia, occa- 
sionally diarrhea, and rarely rectal bleeding: (7) low deep pelvic discomfort 
caused by jarring of the body; (8) sacral backache which may run down 
into the thigh, and (0) symptoms of intestinal obstruction such as lower 
abdominal cramping colicky pain, abdominal distention and obstipation 
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or vomiting or both vrhich have shown menstrual periodicity and become 
progressively more severe. 

These symptoms plus the finding of: (1) on pelvic examination tender 
nodules in the pouch of Douglas or a large tumor of the rectovaginal septum 
and associated uterine fibroids and bilateral ovarian cj'sts, and (2) a slg- 
moidoscopic examination that shows an intact puckered mucosa and a 
stenosed or narrowed intestinal lumen from an cxtrarectal mass, or (3) n 
roentgenogram ol the colon that shows a tong, inconstant filling defect witli 
regular borders, intact mucosa and fixation of a tender bowel indicate a 
highly presumptive diagnosis of intestinal obstruction caused by endo- 
metriosis. Positive diagnosis can be made only by operation and surgical 
biopsy of the lesion with frozen section and microscopic pathologic con- 
firmation. 

Treatment. J. Surgical Treatment . — The treatment of intestinal obstruc- 
tion caused by endometriosis is surgical. The basic principle in the treat- 
ment of this condition is the fact that retrogression of endometriosis depends 
on the absence of ovarian hormonal stimulation, lienee, to treat the patient 
the surgeon may elect usually to remove both ovaries* (as pointed out by 
Milnor and others) or occasionally to resect the bowel or in rare instances 
to do both. Factors to be considered by the surgeon are the age of the 
patient, her desire to become pregnant, the probability of her becoming 
pregnant, the existence of associated pelvic pathologic lesions and the 
location and extent of the endometriosis together with the degree of intes- 
tinal obstruction present. Decision to do a conservative operation Implies 
that the surgeon must be sure that the intestinal lesion is not m fact a car- 
cinoma t Dccause the treatment of intestinal obstruction varies with tlie 
location of the lesion the therapy of colonic obstruction ndll be discussed 
first followed by that of Ileal obstruction. 

a. Treatment when the point of obstruction is in the sigmoid, recto 
sigmoid junction or rectum. — In these cases the involvement of the pelvis 
and colon by endometriosb b usually extensive and bilateral oophorectomy 
or p.'inhysterectomy b usually indicated. Panhysterectomy b justified 
because the endomelrloma o! the colon will retrogress, the obstruction will 
be relieved and associated pelvic lesions, which are nearly always present, 
will be removed. If the obstruction b complete or incomplete with much 
diUtntion of the proximal portion of the bowel, temporarj' proximal colos- 
tomy should abo be done to decompress the bowel. The stoma may be 
closed in a few months after subsidence of the endometrioma. If the patient 
b a young woman who is desirous of a pregnanej’ and nhose pelvic organs 
are essentially normal, resection of the involved segment of the bowel is 
the procedure of choice. 

b. Treatment when the point of obstruction is in the ileum. — ^In these 
cases tlie treatment of choice is resection of the bowel; or, if the diagnosb 
is apparent to the surgeon, a short-^rcuiting procedure. Tlie obstruction 
in these cases b to some degree caused by the partial occlusion of the lumen 

* Rkdlstion eastratioa could not be cipccted t« produce repid rcgrr&sioD of the obstructing 
intrstinet lesion. Surgical ca^lratloo alooe on tlie otlier liasd U often fotlowed promptb* by a 
"relenling'* of serioiu obstructive symptoms. . 

t CbieOy among cases found early in onr series, tbe surgeon felt reasonably certain that the 
intestinal lesion sras malignant. 
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by tbe endomctrioma but more by the tough dense adhesions of endo- 
metriosis and resultant kinking of the bowel. 

2. .Snryicof Treatment reraus Roentgen Therapy — Roentgen therapj 
sfiould be reserved /or those patients who are e.\tren3ely poor operative 
risks or who have had intestinal recurrence of endometriosis following 
operations in which conscrs’ative treatment was given to the ovaries. 

Presumable Refationshipof Endometriosis to Carcinoma. — The question 
whether carcinoma may develop from endometriosis or on the basis of it 
has been much debated. It is our conclusion that a presumable relationship 
may e.vist hut there is no definite factual proof of it. 

SUMMAnV AND CO.SCIUSIONS 

1. An analytic study of clinical data on sixteen cases of mtestiual ob- 
struction caused by endometriosis from the current series has been pre- 
sented as well ns the results of a pathologic study of these cases. 

2. To make the diagnosis of endometriosis as a cause of mtcstinal ob- 
struction, tlie possibility of its occurrence should be kept in mind in every 
case of intestinal obstruction in which the patient is a woman from thirty 
to fifty years of age. Acquired dysmeuorrheav menstrual periodicity of 
symptoms, sterility, rectal or pelvic pain, absence of lass of weight, the 
presence of associated uterine fibroids or ovarian cysts and a long history 
of intestinal sjTuptoms which surest progressive intestinal obstruction 
uith frequent exacerbations at meostruatiou are most important points in 
the diagnosis of this condition. 

tt. Severe constipation, lower abdominal pain and distention are almost 
always present. If the obstruction Is iteal, vomiting is almost always present, 
nliile if the obstruction is colonic, obstipation is more often present. Dmr* 
rhea is occasionally a symptom but the presence of gross blood in the stool 
in the absence of other anorectal disorders b very infrequent. If present at 
the time of menstruation it is of significance. 

4. The symptoms of menorrhagia and metrorrhagitt are not the synip- 
toms of endometriosis per se but rather the symptoms of associated pelvic 
pathologic lesions. 

5. An accurate prcooperativc diagoosb of intestinal obstruction caused 
by endometriosis can usually be made on tbe basb of the clinical history, 
digital examination, sigmoidoscopic examination and careful interpretation 
of the roentgenogram of the colon and the terminal portion of the ileum. 
Tbe finding of a firm tumor in the rectovaginal septum or of tender palpable 
nodules plus the palpation of uterine fibroids and bilateral ovarian cysts 
is suggestb'c of endometriosis as the cause when mtestinaf obstruction is 
present. Sigmoidoscopic examination, with the presence of an extrarectal 
mass and an intact puckered mucosa, and a roentgenogram of the colon, 
Rith the presence of a long, inconstant filling defect with sharp regular 
borders and an intact mucosa, arc the two most valuable adjuncts to diag- 
nosis when the lesion b in the lower bowel. 

6. Surgical biopsy of tissue from tbe vaginal vault, if tbe endometiioma 
b in the rectovaginal septum and baa invaded the vaginal mucosa, m.iy 
afford patholopc confirmation of the clinical diagnosis but biopsy of the 
rectal mucosa is usually nonintonuatis'%, as the tissue in all tbe cases in 
which this was done in the current series was reported as inflammatory. 
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7. Obstruction of the Ueum as caused by endouietriosis presents a less 
characteristic clinical picture than that in the sigiBoid or below. ^ ^ ^ 

8. The treatment of intestinal obstruction caused by endometriosis is 
surgical. A preoperative diagnosis of endometriosis as a cause of colonic 
obstruction will obviate the necessity for resection of the bowel in most 
instances and surgical treatment will consist usually of bilateral oopho- 
rectomy or of panhysterectomy with or without temporary colostomy as 
is deemed necessarj'. The procedure of choice in obstruction of the ileum 
caused by endometriosis is ileal resection with or without preliminarj' en- 
terostomy and with or without panhysterectomy BS indicated by the pres- 
ence and degree of associated pelvic pathologic lesions. 

9. The mechanism of ileal obstruction was usually due to kinldng caused 
by the endometriosis, while the obstruction in the sigmoid and below was 
more often due to an impingement of the endometrioma into the intestinal 
lumen. 

10. If the patient is a young woman who has a discrete endometrioma 
of the Ueum or sigmoid causing intestinal obstruction, if the pelvic organa 
are essentially normal to the extent that there appears to be a TtasonaWe 
chance of an ensuing pregnancy and if the absence of menorrhagia or cystic 
endometrium has indicated evidence of fair ovarian function, a conservative 
operation should be done as regards the ovaries and a radical operation 
done os regards the obstructed bowel. Intestinal resection without oopho- 
rectomy is indicated. 

11. iilicroscopically, endometrial glands end stroma were found in all 
layers of the intestinal waU. They seemed to be most diffusely dispersed in 
the muscular layers. The endomctriomas of the sigmoid were of the discrete 
or deep type, while the endometriomas of the ileum were located closer to 
the serosa. 

IS. Gross blood had been present in the stools of only three of sixteen 
patients. The intestinal mucosa on gross inspection was intact in all cases 
but on microscopic examination it was invaded by endometriosis in two 
cases. In one of these cases microscopic ulceration had occurred. 

13. Fibrosb around the endometrial glands and stroma was character- 
istic in all of the sections but a positive iron stain representative of hemo- 
siderin was not characteristic. The muscle fibers in most instances seemed 
to run in the same long axis as that of the endometrial glands. 

14. A plea is made for biopsy, frozen section and pathologic confirmation 
of the clinical diagnosis in all cases of endometrioma obstructing the bowel, 
as carcinoma can be positively excluded only by this method. The prognosis 
of patients who have had intestinal obstruction caused by endometriosis is 
excellent and the surgical mortality rate was nil in the current series. 
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THE IRRITABLE BOTVTIL SYNDROME* 

PHILIP WALILVG BHOUTf 

One is frequently confronted — and often confounded — %vith the com- 
roent ; “Doctor, I do hope you can do something for my colitis. I have been 
to so many doctors «nd no one has been able to help me “ These remarks 
usually arc offered by a woman but may be made by a man and, paren- 
thetically, one might add that be is often the more difCcult to satisfy. 

Two definite questions raised in such an introduction do afford an imnie- 
diate basis for consideration. The first is, “^Tiat is meant by colitis?” and 
the second is, “What is the correct diagnosis®” The patient's search for a 
“cure” implies one of tivo extremes — either that he Ijas an obscure disease 
or a functional disturbance. We physicians condemn use of lax, vague, 
diagnostic terms and decry indiscriminate prescription of diets without 
being wilting to accept that the responsibility for such practices rests on 
our own shoulders. And always an undercurrent of anxiety is present in 
our minds that this “pat” comment may not be (he plea of a patient who 
has a functional disorder and that some underlying or coexistent disease 
may give rise to it. 

First the term “irriUiblc bowel syndrome” must be defined. In this dU- 
cussion, concern is not primarily with the patient who complains of consti- 
pation but with those who suffer from diarrhea, either intermittent or 
chronic, abdominal soreness, gas pains, cramping and varying degrees of 
ill health and inefficiency. Tins condition occurs most unusually in patients 
less than tw'cnty years of age; it is a phenomenon which appears as life 
becomes more complex. 

Often nc physicians are tempted to minimize repetition of various studies 
that have b^n carried out previously but we should be reluctant to assume 
responsibility for management of Ibis or any oilier condition without as 
complete knowledge as is iwssible. We must first convince ourselves that 
the diagnosis is correct in order to Iiave any success in convincing the 
patient. 

After the history has been taken and physical examination completed, 
the orderly sequence of studies of the inlestinc is conducted. Examinations 
of the stool for parasites and ova are essential, although in the North Tem- 
perate Zone the only clinically important parasite is Endamoeba histo- 
lytica. It is difficult for some of us to be sure that Giardia kmblia is a 
pathogen, while other flagellates ns Trichomonas hominis and Chilomastix 
iJiesniJi, ahng w/lh all amebac except Endanjoeba bisicJytica are definitely 
in the nonpathogenic category. Ascaris luinbricoides and hookworm ova 
may be encountered occasionally if the patient lives in an area where san- 
itation is poor. Symptoms due to tspenorms in the intestinal tract arc nil. 

Next is the study of mucosa of the terminal part of the large intestine, 
as seen through the proctoscope. U this procedure, together with studies 
made after a barium enema has been given, reveals nothing, not only the 
various types of true colitis but the iwesence of any form of tumor will be 
excluded from the diagnosis, likewise, know that approximately 00 
per cent of patients who have re^onal enteritis have evidence of disease in 

* From the Journal of the Kansas Medical Society. 4^ 309-314 (July) 19tT 
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the terminal portion of the ileum. The foentgenologiat’s study of the colon 
and terminal portion of the ileum will settle doubt concerning the presence 
of regional enteritis. Knowledge that the blood count and sedimentation 
rate are normal is of some secondaiy value. In a few instances, roentgeno- 
logic examination must be made at frequent intervals after a barium meal 
but only in a relatively small number of cases is this prolonged study 
warranted. 

Many patients have had an examination of the gastric acids and low 
acid values are ascribed as part of the explanation of the bowel symptoms. 
Such may indeed be true and it is a simple matter to prove this in three or 
four days. The patient is told to sip a glass of water containing 30 to 40 
drops of dilute hydrochloric acid with each meal. Unless a definite improve- 
ment is noted, there is no need for him to take the acid. It is a pertinent 
observation that of 100 patients who have achlorhj'dria, onlj' about 10 
per cent will complain of diarrhea. And of these ten, onl}' one will be bene- 
fited by taUng dilute hydrochloric acid. 

A few instances of intestinal dysfunction associated with diseases such 
as hyperthyroidism, primary anemia, sprue and diabetes are encountered, 
but a correct diagnosis of these conditions b usually not long in being 
attained. 

If after these diagnostic paints have been considered, we have re.asonably 
well satbfied ourselves that the patient’s symptoms are not due to or asso- 
ciated with some organic d'lsease, the real problem becomes evident: to 
explain convincingly the patient’s condition to him. A fundamental start 
is to assure him positively that true colitb, cancer and such conditions are 
not present. Certain terms for the condition now known to be present have 
long been employed as a convenient ’’out.” The more commonly used and 
most reprehensible terms are “mucous colitb,” “spastic colitb” and “simple 
or chronic colitis.” We must school ourselves never to use the won! “colitb” 
unless there Is actual inQammattou of the colon. To do otherwise Invariably 
gives the patient the impression that while it may not be a bad ti*pe of 
colitis, it b colitis. 

To analyze and dbcuss the problem furtber, we must learn the back- 
ground of the patient, as well as the precipilalmg factors that preceded tlie 
bowel symptoms. From the center of social and economic crises radiate the 
problems of fear of dbease, environment, irregular habits and abuse of 
laxatives. Undoubtedly fear and lack of security are the fundamental 
problems. Heredity and congeoilaV faults are additional factors. 

To this group of contributing factors allergy, the one biggest stumbling 
block, must be added. The other factors may take time and persistent 
patience but the importance of allergy b the hordest for the doctor to 
evaluate. In some cases the answer is obvious but in others, such as those 
in which wheat is the offender, the simpler method-s are not helpful. If only 
salbfaclory preparations of food fractions were available for use in skin 
tests the problem would be simplified. Such experience as I have had has 
led me to consider skin tests for food nllergj* as all but worthless. The prin- 
ciple b correct and some clever chembt eventually will prepare correct 
fractions for such tests but uolfl that time, food aUergy is a problem. Of 
course a fairly accurate method of answering the question of which footl in 
the cause of bowel trouble b to have the patient go without food for forty- 
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eight hours, lahing nothing at all but water, and then to eat the suspected 
food. This form of diagnosis may be a bit Spartan but will settle any ques- 
tion of food intolerance in all but very rare cases. I make it a practice to 
instruct patients whose complaints are suggestive of the irritable bowel 
sj-ndrome to watch for possible food intolerance. If they suspect any sub- 
stance, I suggest that they eat or drink a fairly generous amount at a time 
when the stomach is empty and see if there is trouble. The principle is 
similar to that of a food diary. 

AnoUier plan, the elimination diet, is of course indicated in a few in- 
.'tanccs but It is such a laborious, prolonged rc^men that one is rarely 
justified in employing it. 

Somen hat related to the problem of food intolerance is Ibat of abdominal 
migraine — that curious explosion from either end of the gastro-inlestinal 
tract — which may strike day or night. At limes it has seemed that allergy 
may be a factor but In more instances it is merely the explosion of nervous 
tension, and when it occurs without associated headache, the correct diag- 
nosis may not be too easy. It is patients who have this condition who arc 
sometimes too quickly subjected to removal of a “poorlj' functioning gall- 
bladder” and who are told, “the appendix doesn't show on x-ray” or “the 
womb is tipped and there is a cy’sl of theovsry." 

Aside from allergy and migraine, the purely emotional factors as they 
influence bowel dysfunction are always diiBcult to explain to the patient. 
We are chided for our brisk and cheerful, ‘‘Well, now, there is nothing wrong 
with you.” While this Is true of these patients in a sense, perhaps it could 
be belter stated. “Our studies arc of great satisfaction and comfort in that 
no disease process has been found.” Then we should proceed to explain that 
such is 50 per cent of what must be known to solve tbe problem and the 
remaining 50 per cent must be worked out in terms of the patient in relation 
to himself ami his enviroament. This is obviously no individual approach 
and no rule can be established. It is toy opinion that the great majority of 
these patients are not candidates for psychoanalysis— most of them can be 
reach^ by a reasonable expenditure of the physician's time and patience. 
The group in which the correct diagnosis is psychoneurosis with obsession 
or fixjtion features is in the dDfnain of the psychiatrist and, by the same 
token, it is futile for most of us to struggle to change the opinion of the 
patient who “knows” that the bowel Is disea.sed. 

A very' interesting and considerable group of patients are those whose 
si^nploms followed a definite disease such as amebic colitis, bacillary' dys- 
entery and so-called intestinal flu. Such patients may have persisting spells 
of diarrhea and more or less abdominal unrest. In the past I have treated 
such patients who have had amebic or bacillary dysentery with repeated 
courses of arsenicals, oxyquinolines and sulfa drugs because of the uncer- 
tainty and doubt that the oilending oiganisra might still exist. Gradually 
I began to appreciate that these patients had an irritable bowel as an after- 
math of an infection. Reassurance of the patient that such is the case, lliat 
it has been encountered in others, and that the less one “doctors” for it, 
the quicker it will subside has done much to relieve them. As yet we have 
no sound explanation of why' symptoms should persist but they do. Many 
veterans are presenting themselves with complaints suggestive of this type 
of the irritable bowel syndrome. By all means, careful studies of tbe stooU 
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and bovrel must precede diagnosis but certainly one must not label the con- 
dition “chronic dysenterj’” or “colitis” unless their presence is actually 
proved. 

Eventually the physician has to answer the questions of “^’ell, doctor, 
what about my diet and what medicines should I take?" Diet and vitamins! 
“^’e are hoist icilh our own petard.” A patient without one or more diet 
lists or who does not take supplementary vdtamins is almost unique. 

First, as to what shall be eaten: To me it seems most important to stress 
the fundamental fact that what one puts in'the stomach is a highly indi- 
vidual problem. All of us will deliberate and fuss about tlie fit and appear- 
ance of our clothes and yet a ready-made diet list is accepted promptly as 
holy and final. The patient must understand that it is most unlikely that 
a fixed list of foods which can be .suggested will be suitable. He must have 
adequate food, curtail, more or less, the intake of fruits and vegetables, 
and make personal observations concerning true intolerance. If time and 
circumstances permit and the patient wishes to do so, it is possible to work 
out with him what is to be eaten and drunk and recommendations are based 
entirely on his reports. The quicker he is “put on his own” and ceases to 
feel that he roust he tied to his doctor’s apron strings, the more promptly 
will the solution be attained. Occasionally a patient is encountered who 
drinks a needless amount of water and curtailing that may help to decrease 
intestinal onrushes. We have so built up the fetish of diet, especially in 
conditions in which specific therapy is of no value, that the patient con- 
siders the diet of far more importance than wc really intend. Let us use the 
word “food" in a broad sense and avoid the word “diet,” at least in this 
problem. 

The figures of the sale of vitamins have become astronomical, due again 
to our onm wishful thinking in so many instances, and sales have been 
accelerated amazingly by the cheerful, convincing palter of the detail men, 
to say notlung of "blurbs” via the ra«ho. None of us should need to be 
reminded that only a small fraction of our patients require supplementary 
vitamins. vital as they are in some instances, almost on a par with insulin 
and liver extract, so few patients really need them. If the patient cannot 
tolerate citrus fruits, it b erring on the safe side to recommend that he take 
100 mg. of ascorbic acid daily. likewise, if all meats are poorlj' tolerated 
— a rare condition — then taking a supplement of B complex is wise. If for 
any reason the patient cannot drink milk, he should take a heaping tea- 
spoonful of trihasic calcium phosphate each day. It should be dissolved in 
half a glass of hot water and this should be drunk after sufficiently cool; it 
must be taken when the stomach is empty to promote the mavimal absorp- 
tion of calcium. 

.Vf ter we have established the diagnosis of irritable bowel, it is a corollary 
that no medication can be of any direct value. It b often practical to suggest 
that the patient take small doses of some sedative; the cheapest and most 
effective, as a rule, being ^ grain ((1.032 gm-) tablets of phenobarbital. The 
drug is to be taken before mcab and possibly at l>e<lllmc, but ag;un, advise 
the patient to use it when he feels under stress He must appreciate that it 
is given to decrease emotional stress and drive and U not a medicine for the 
bowel itself. Tlierc is no objeetion to the patient’s taking any of the inert 
substances such as bismuth, kaolui. pectin preparations and the various 
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combinations of these produced by tlic ingenious manufacturers. However, 
again, be sure that the patient uses them solely on the basis of hoping to 
decease fluidity and frequencj’ of the bowel movements. Furthermore, 
advise him to take them or leave them, depending solely on Uieir value in 
his ca-se. In the main, such preparations arc merely that much more material 
to be excreted. 

My experience has thus far lieen ilisappoinling in the use of antispas- 
modics. From boUadonna on to various recent prodiicU, little seems to be 
gained by their use Many prwlucts are combined w ith plienobarbital and 
I think that administration of pbenobarbital alone accomplishes just ,is 
much. 

It should not lie necessary* to eonclnde with the remark that colonic irri- 
gations are not even to be eonsidered This form of treatment seems to be 
declining, as well it should 

SUM.MAltV AND CONCLUSXO.VS 

The irritable bowel .sjmlromc is n condition that frequently is encoun- 
tered in pstknts more lhan tttcntyycarsoM. Jt isebaraeterired by diarrhea 
pcitber steady or intermitlent—abdominal discomfort and pains, increas- 
ing concern over food and mwlicalion. ami more or less general poor health. 
In some instances, it is an aftonnalh of acute infections, such as bacillarj 
amebic dysentery and so-c«Ucil intestinal llii. A careful investigation is 
essential to convince first, the phjsician and for liim, in turn, to convince 
the patient, that no discnse process is the cause nr eoexists as a contributing 
factor. The term “colitis” should never lie used unless actual mffammation 
of the colon exists. Tiic term “proper or suitable food" should be used in- 
stead of “diet.” Other than judicious use of mild sedatives, no medication 
is of any particular value. 


Dn’ERTICULOSIS AND DII'EBTICUUTIS OF THE COLON* 

riJILIP WtlXI.N'G BBOWT.’ 

Sacs of the colon may be either exceedingly serious problems or they 
may be simply matters of anatomic interest. Man>' people have diverticula 
of the colon. The incidence varies with the agt group examined, hlorton 
reports an incidence of 15 per cent in 8,500 necropsies, while Kocour found 
1.9 per cent in 7,000. t\t the Mayo Clinic the figure is 8 5 per cent for the 
patients examined roentgenolc^cally and 5 per cent for the cases in which 
necropsy is performed. These figures must all be considered in terms of age, 
for we know that diverticula of the colon are nirely seen in persons under 
the age of thirty years, that 4 per cent are encountered in persons between 
the ages of thirty and forty, and that approximately 93 per cent occur in 
persons forty j cars of age or older. 

Physicians are familiar with outpoucbfngs all along the gastro-intestinaJ 
tract from throat to anus; these outpouchings appear more frequently ns 

* From Ibe Jouroit of the Kansas Medical Sociely IS 403—196 (Not.) 1047. 
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the lower part of the bowel is reached. Benson, Dixon and Waugh observed 
124 instances, {rom 1909 to 1942, inclusive, of small intestinal diverticula, 
exclusive of duodenal and ^lecfeers diverticula. In various studies a 2 per 
cent incidence of ileckel’s diverticulum has been noted. Anj' of these sacs 
may provoke serious trouble but aside from Meckel’s, it is odd how few 
cases of active diverticulitis occur except in the colon and esophagus. 

DivertvculUis of the colon usually means that this disease is in the sig- 
moid and perhaps the descending colon so that most reports are based on 
active disease in this segment of the bowel. Occasionally one encounters 
acute diverticulitis in the right portion of the colon, ,4s the onset of acute 
diverticulitis in such instances is almost alwa 3'8 severe and the s^unploms 
point to an acute process in the right side of the abdomen, exploration is 
undertaken. Such cases are rarelj’ recognized preoperativelj*. For this dis- 
cussion I shall conform to the custom of considering diverticulitis as chiefly 
a disease of the sigmoid colon. 

Uncomplicated diverticulum of the colon or diverticulosis constilutcs 
the lesion in the vast maiority of cases in which these sacs are found. In 
one studj’ of diverticula Marcley and I observed that of 1,100 consecutive 
cases which occurred from 1919 to 1928, inclusive, 10 per cent of the patients 
underwent operation and 25 per cent were classified as having medical 
diverticulitis, which left 05 per cent who were merelj* possessors of diver- 
ticula. 

In a recent surgical stu<I.v of this disease Pemberton. Black and Malno 
found recorded, in a five year period from 1041 to 1045, inclusi%*e,,6,000 
instances of colonic diverticula; 2.4 per cent of these patients underu'enl 
operation, 13.1 per cent >xete elassifi^ as having medical diverUcuUlis and 
the balance, or nearly 85 per cent, uere merely* possessors of tlie sacs. 
should there be Ibis difference in the two series of cases? The fact that a 
greater percentage of patients in the latter series were examined roentgeiu>- 
logicallj', as well as the fact that a more critical recording of all diverticula 
was made in the latter series, even though there was no evidence of active 
disease, explains much of this great difference. Tlib brings out the fact that 
one cannot state definitely in what percentage of casra diverticulitis will 
<lcvelop or in what percentage operation will be requiretl. The age group 
.studied, the diagnostic criteria of the roentgenologist and the number of 
patients examined are factors which will affect tremendously the relative 
numbers of cases of diverticula of the colon in the three divisions referred 
to in the two scries of cases already mentioned. 

IVhj' do approximately* 10 per cent of persons over the age of forty j'ears 
have diverticula'^ It must lie that these lesions develop at or beyond this 
age since so few are encountered in earlier We. Tlie theory* that has scemet! 
logical to me is that they are hemtnlions of mucosa through defects in the 
bowel wall at cither the site of perforating vessels or at any point in the 
wall. It is conjectural that other factors such ns aging, pressure or weight 
may contribute. Possibly some congenital defect in the bowel musculatun* 
may be at fault. It is not uncommon to find two or more instances in a 
famili* and Schlotlhauer has even reported the occurrence of diverticula in 
seven brothers, while the two sisters had no diverticula. 

Since it is impoMihle to elate that any certain cumber of patients with 
diverticula will suffer from lUverticulitis nor, of the l.sltcr group, how many 
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n’ill require operation, it means that one should consider three subdivisions 
of the problem: (1) diverticulitis controlled by medical measures, (2) diver- 
ticulitis v:h\ch requires surgical intervention and (S) diverticulosis 

Dn'ERTlCULlTIS CONTROLLED BY MEDICAL MEASURES 
hen one or fuore of the sacs become diseased the sj'mptoms are usually 
those of pain in the lower or left lowerpartof the abdomen associated with 
constipation in about five sixths of the cases and with diarrhea in the re- 
mainder. Nausea and vomiting are Jess striking symptoms unless consider- 
able obstniction and peritoneal reaction erist. There is nnld to moderate 
fever and leukoc^'tosis is present. In other words the common signs of an 
inflammatory process whose achial source is merely suggested by some 
bowel dysfunction and by the site of the pain are manifested. Bleeding from 
the Iwwel in this group or any other group of patients with diverticula of 
the colon must be attended by a veiy low threshold of suspicion. I am even 
reluctant to admit that gross bleeding is due to diverticulitis. This may 
not be wholly correct hut it is certainly the safer attitude to adopt. 

Sigmoidoscopy is not only of distinct supplementary aid from a negative 
viewpoint but does afford definite contributory diagnostic assistance 
Jackman and Buie list the following five signs that are strongly suggestive 
of diverticulitis: (1) limited mobility of a segment of the bowel that is 
normally freely movable, (4) angulation of the upper part of the rectum 
due to inflammation. (3) nxiuced lumen and adherent mucosal folds, (4) 
sacculation of tlte sigmoid and (5) actual visualization of the diverticula 
Of 242 consccutb'e patients with diverticula of the colon which they exam- 
ined, they found one or more of (he foregoing signs in 66 per cent and in 
thirty-five instances in this group they saw the diverticula. 

The barium enema is the most helpful aid in establishing the diagnosis. 
The findings arc obvious in manyinsLincesbutin others there may be more 
than reasonable doubt as to the diagnosis and a coexisting carcinoma may 
be suspected, ^^^]ile there is now only bblorical interest in any relationsliip 
between diverticulitis and cancer, yet the problem of making a simple 
differential diagnosis in some cases is far from being a simple one. Every 
physician has been confronted with this question and no one more so tlian 
the roentgenologist. It would be presumptive on my part to discuss the 
various points that the roentgenologist must consider, and often the final 
decision must depend on the evaluation of both clinical and roentgenologic 
data. 

Treatment. — ^This is relatively simple. Since rest of an inflameil part is 
important for recovery, the patient must stay in bed until the infection has 
subsided. Actual physiologic rest is not a<%ompiished but is the only way 
short of disconnecting the bond Asa general rule the patient should remain 
in bed from two to three necks. Next to rest h heat and the best method 
is diathermy, with the electric pad and hot packs as second and third 
choices. The latter are bea>->', quickly become cool and are the least desir- 
able. Occasionally a patient ndll get much more comfort and seem to do as 
well by using ice bags instead of heal. 

Hot saline rectal irrigations are of doubttul value and usually seem to 
cause more commotion than comfort. One may use a small saline enema or 
a retention enema of oil when it is necessary to aid elimination. If the pa- 


156 PHILIP \7ALI.1KG BROWN 

tient is not too ill and can safely ingest liquids, it is of value to give a sul- 
fonamide drug, preferably one wbich is absorbed at a relatively low rate 
such as sulfasuxidine or sulfathaladine. A dose of 2 gm. everj' four hours is 
suggested. Rarely in patients who trill respond to medical measures i.s it 
necessarj' to give parenterally such drugs as sulfadiazine or penicillin. 

At the onset the degree of distress, the abdominal findings and the general 
status of the patient will determine whether to permit oral use of Quids or 
to tide the patient along for a day or more with intravenous injection of 
solutions. As a rule liquids can soon be taken orally and food gradually 
increased to a reasonably normal intake. 

Rather earlj’ in the treatment I like to have the patient take daily a small 
dose of mineral oil, that is, not over an ounce and maybe less. Such treat- 
ment administered between 9:00 and lO'OO p.m. will certainly not interfere 
with absorption of fat-soluble idtainins and the small dose is less likely to 
leak. Other than medication to relieve pain or promote test, atldltional 
treatment is seldom required. 

^Miat is the outlook for the patient whose initial attack has subsided? 
Marcley and I found that 137, or 63 per cent, of 218 patients were well; of 
these 187, lOG had been well for five or more years. Of the eight>’-one pa- 
tients, or 37 per cent, in whom the results were considered as unsatisfaclors', 
sixty, or three fourths of this group, bad carried on with relatively little 
disability due to diverticulitis. As will be apparent in the next section, our 
present attitude would certainly be to urge operation In prob.ably a fourth 
to a half of the patients in this less satisfactoiy group. 

Can it be stated how many patients with medical diverticulitis might 
expect to require surgical interi'cnlion? From the preceding data one might 
hazard the comment that twenty-one of the 218 patients, or 10 per cent, 
should have been operated on I think it reasoo.able to tell the patient whose 
initial attack subsides that he has about four chances in ten of some further 
trouble and about one or two chances in ten that an operation may be 
required. 

DIVERTICULITIS MTIiai REQUIRES SURGICAL INTERI'ENTION 

In patients with diverticulitis who will require operative intervention the 
onset of illness is more severe and intense than in nonsurgical patients. 
Tliey are usually sicker at the onset, there is minimal abatemenlof distress 
and, even though tlic process in-iy show some tcnii>orary response to treat- 
ment. active trouble continues, due usually to perforation into the bladder, 
lUrougb the abdominal wall or into neighboring structures. The picture is 
more than just that of pain, bowel dysfunction, fci-er and leukocytosis, for 
there is more tumefaction tlwn in p.alicnts in the medical group, and other 
curious symptoms may be noted. E\-crything is more tlramalic than in the 
patients in the mwlical group. 

.Ml this is the picture of complicated diverticulitis, .as opposed to uncom- 
plicated or medical diverticulitis. The greater severity of symptoms in 
patients of the surgical group usually- implies perforation with resulting 
increase of local and systemic reacUon. Pemberton and co-workers empha- 
size this cliaractcristic of the more intensive onset of the disease. In their 
study of 389 cases of diverticulitis of the sigmoid. 12 per cent of the patients 
were operated on within one month and 31 per cent within sit montlis after 
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onset. In their series, 42 per cent of patients had either fistulas from prior 
exploration or spontaneous fistulas into the bladder or through the abdom- 
inal wall. The voiding of gas fpneiiraaturia) is praclicalli’ certain proof of 
a fistula into the bladder 

\ curious reference of pain m some cases often occurs. I have seen in- 
stances of severe pain in the lower part of the abdomen with radiation down 
the front of the thigh. This provo<l to be due to perforation and extension 
into the psoas inuscle Perforation of a single or solitary diverticulum with 
no evidence of bowel involvement, as seen by roentgenologic study, is rare 
Pain in the hip or lonard the liack, fever and leukocytosis with little or 
nothing cUe. may be all one has on which to base a diagnosis I know of 
no way to be certain in such a case other than to know that such may occur. 
We are all aware of the frcfiuent diagnostic confusion which arises in cases 
in women, when so often a pelvic mass is mistaken for disease of the adnexa 
Particularly is this more likelj* to occur when there are minimal sjuiptoins 
of bowel dysfunction 
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Treatment. — Formerly the risk of surgic<sl intervention in those seriously 
infected and complicated cases was high. Since the iidvent of sulfonamide 
therapy tliere has been a striking decrease in the operative mortality. This 
has been reported by Pemberton and co-workers and for the following 
surgical data I am indebted to their report. In their group of 245 patients 
treated before sulfonamides were available the over-all operative lo'ortality 
rate was 14.7 per cent, while in their group of 144 patients treated after 
sulfonamides were available the mortality rate was 4.2 per cent. 

The question is frequently a^ed whether one should close a colic stoma 
without first removing the segment of the colon which is the site of the 
diverticulitis. Even though one delays ^ or more months with the hope 
that the re.action will subside, the chances for ultimate success are poor. 
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tient is not too ill and can safely ingest liquids, it is of value to give a sul- 
fonamide drug, preferably one which is absor^d at a relatively low rale 
such as sulfasuxidine or sulfathaladine. A dose of 2 gm. eveiy four hours is 
suggested. Rarely in patients who will respond to medical measures is it 
necessary to give parenterally such drugs as sulfadiazine or penicillin. 

At the onset the degr« of distress, the abdominal findings and the general 
stat^ of the patient will determine whether to permit oral use of fluids or 
to bde the patient along for a day or more with intravenous injection of 
solutions. As a rule liquids can soon be taken orallv and food graduallv 
mcreased to a reasonably normal intake. 

Rather early in the treatment I like to have the patient take daily a small 
dose of mineral oil, that is, not over an ounce and maybe less. Such treat- 
ment administered between 9K)0 ami 10.00 p.m. will certainly not interfere 
mth absorpUon of fat-soluble ^tamins and the small dose is less likelv to 
leak. Other than medication to relieve pain or promote rest, additional 
treatment is seldom required. 

■niiat is the ouUook tor the patieot n-hose iniUat attack has subsided? 
Mareley and I (nund that 137, or 6S per cent, ot 218 patients were weli; ot 
these 137 106 had been ireU tor Sve or more years, Ot the eighty-one pa- 
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onset. In their series, 42 per cent of patients had either fistulas from prior 
exploration or spontaneous fistulas into the bladder or through the abdom- 
inal wall. The voiding of gas (pneumaturia) is practically certain proof of 
rt fistula into the hinilder. 

A curious reference of pain in some cases often occurs. I have seen in- 
stances of severe pain in the lower jiart of the abdomen with radiation down 
the front of the thigh. Tliis jiroved to he due to perforation and extension 
into the psoas muscle. Perforation of n single or solitary diverticulum with 
no evidence of bond involvement, as seen by roentgenologic study, is rare. 
Pain in the hip or toward the back, fever and leukocytosis with little or 
nothing else, may be nil one has on which to base a diagnosis. I know of 
no way to be certain in such a case other tlian to know that such may occur 
We are all aware of the frequent diagnostic confusion which arises in cases 
in women, when so often a pelvic mass is mistaken for disease of the adnexa. 
Particularly is this more likely to occur when there ore minimal sjTnptoms 
of bowel dysfunction. 
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Treattncnt* — Formerly the risk of surgical intervention in those seriously 
infected and complicated cases was high. Since the advent of sulfonamide 
therapy there has been a striking decrease in the operative mortality. This 
has been reported by Pemberton and co-workers and for the following 
surgical data I am iudebtcsl to Ibeir report. In their group of 245 patients 
treated before sulfonamides were available the over-all operative mortality 
rate was 14.7 per cent, while in thdr group of 144 patients treated after 
sulfonamides were available the mortality rate was 4.2 per cent. 

The question is frequently asked whether one should close a colic stoma 
without first removing the segment of the colon which is the site of the 
diverticulitis. Even tliough one delays si* or more months with the hope 
that the reaction odll subside, the chances for ultimate success are poor. 
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In thirty •eight instances of closure of the colic stoma, there were two post* 
operative deaths and twenty-three of the sumi'ing thirty-six patients had 
recurrence of the diverticulitis. Hence it would seem that once surgical 
intervention is undertaken, it should be with the likelihood that resection 
will be necessaiy. Likewise excision of a perforated diverticulum or of a 
fistulous tract was found to hare but a fifty-fifty chance of success, which 
further emphasizes that resection is definitely the method of choice. 

It has been demonstrated that surgical procedures can now be carried 
out with a relatively small risk (tabulation). Hence there should be much 
less reluctance to advise operation, not onlj* in the more obinous cases but 
likewise in the 10 to 15 per cent of medical cases that we have previously 
discussed as those in which unsatisfactory medical results are obtained. 

DIVERTICULOSIS 

As previously noted, at least 65 per cent, and probably 85 per cent, of 
patients in whom diverticula are found merely have diverticula. It is 
obvious that the vast tnajorily of patients simply have diverticulosis. Are 
they likely to suffer from diverticulitis? May the sacs be the explanation 
of gome of the vague gastro-inlestinal complaints? Ho they explain diarrhea 
in those cases in which there is no other objective finding? Certainly to all 
three queries one may reply, “Yes, but most unlikely.” In a group of 230 
patients with diverticulosis who were subj'ecled to foUow-up study, only 
one was thought to have later suffered from diverticulitis, which occurred 
nine years after the condition had been diagnosed; this patient died after 
operation. In no others of this group was there evidence then or in the 
follow-up study nhich would warrant ascribing trouble to the diverticula. 
There is no intent totally to dismiss diverticulosis as a nonentity but these 
observations do impress one with the need for caution in attributing com' 
pUinLs to diverticula which happen Vo be discovered on proctoscopic or 
roentgenologic examination. 

These patients should always be informed of the finding of the diver- 
ticula and that these sacs arc relatively frequent in people over fortj’. Like- 
wise it 18 proper to explain that symptoms of diverticulitis may develop, 
altliough the chances arc very small that such will happen. Tlicy should be 
instructed tlmt it is good judgment to observe two simple rules that may 
minimize diverticulitis; namely, “Don’t eat cinders" and “Take a swallow 
of mineral oil at bedtime.” People seem to remember "cinders” as a key 
word and it helps them to avoid nuts, popcorn, bran and big seeds. 

CONCLUSIONS 

V. it ronlinues to be my opinion that fate or some curious factor is asso- 
ciated with diverticula of the colon. A few patients are seriously sick (sur- 
gical divcrlicuUlis), more are miW Vo moderatelj* distressed (medical diver- 
ticulitb), while the vast majority seem to escape with no trouble at all 
(diverticulosis). 

2. >rcdical treatment of diverticulitis is effective in about C3 per cent of 
cases. It is (airly satisfactory in 27 per cent, while it is unsatisfactory in 10 
per cent- 

5. Since the advent of sulfonamkle therapy, Uie surgical risk in cases ol 
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diverticulitis has markedly decreased. Certainly there should be less re- 
luctance to advise operation in all c.ases in which the condition is not readily 
controlled by medical measures. 


COMPLICATIONS PECULIAR TO ULCERATIVE 
DISEASES OF THE COLON* 

KEWTOX D SMVni 

The complications \\liich occur in the presence of ulcerative diseases of 
the colon are diverse and serious enough to deser^•e study. In some of these 
tlisoases the complications may be anticipated after the ulcerative disease 
has been diagnosed and in other of the diseases the complications are 
inslruincntul in indicating and diagnosing the disease. The physician, 
surgeon and specialist should know of these diseases and the complications. 

CHflOXrC ULCERATIVE COLITIS 

In chronic ulcerative colitis complications are more numerous than in 
the other ulcerative diseases of the colon. Jackman and I in a previous 
study obscr\’e<l several interesting anorectal complications. The records of 
871 patients who had chronic ulcerative colitis were studied. Fistula in 
ano had developed in 8.4 per cent of this group of cases. Tu’elve of the 871 
patients were incontinent as the result of fistulectomy performed elsewhere. 
In addition, ta'enty-seven of the total group Lad anal ulcers other than 
fissure and twenty-four suffered from typical fissures. More interesting, 
probably, is the fact that thirty-two of the patients had undergone hemor- 
rhoidectomy and noted symptoms of chronic ulcerative colitis immediately 
after the operation. In the group studied twenty-one patients had under- 
gone hemorrhoidectomy elsewhere after the symptoms of the colitis had 
been observed. The wounds In the latter group healed more slowly than is 
usual in spite of the fact that every care was exercised to keep the wounds 
clean and to provide those conditions which insure satisfactory healing. 

The analytic study of this group seems to lead to some interesting and 
important conclusions which will be applicable to all of the ulcerative dis- 
eases of the intestines. First, proctoscopic examination is imperative prior 
to any anorectal surgery. Second, anorectal surgic.tl wounds and injuries 
respond differently in the presence of ulcerative disease of the colon than 
they do when the colon is normal. Even the more common anorectal lesions 
deserve serious consideration and the usual therapy must be altered be- 
cause of the ulcerative disease involving the colon. 

It seems an inescapable conclusion that abrasions, thrombosis and 
abscesses should be treated conservatively in these cases. I^jcal cleanliness, 
the application of heat and mild antiseptics are helpful. All Incisions must 
be conservative and curative operation postponed until the ulcerative dis- 
ease is improved, tlie lesions are entirelj’ hialcd or the diseased portion of 

* Abridgmsat of paper puUMbvd in full in IW Xew VjwTc Stile Joutuil of Medicine. i7. 
2304-*308 (Not.) 104T. 
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the colon is excised. There are exceptions to these suggestions. Radical 
inter\'ention may be indicated in those cases in which the complication of 
the sort mentioned seems to add so much to the burden that the patient is 
carrying, that improvement fails to occur in spite of satisfactorj- treatment 
or in cases in which the complication causes serious untoward reaction. 

Chronic ulcerative colitis is noted for a number of complications which 
may occur during the course of the disease. The most interesting and most 
frequent complication is the development of polyps, ilaligtmncy occurs less 
frequentlj'. Some polyps obser\’ed can be classified as pseudopol^'ps and 
others are true adenomas. The true poh’ps occur as solitary pol^'ps and 
multiple polyposis. In the latter, except for the tubular appearance of the 
intestine, the pol^^js resemble the congenital type when studied procto- 
scopically or roentgenologically. 

Polyps seem to result from the continued effort of the intestine to over- 
come the destruction that tabes place. It would appear that there must be 
some relaxation of that control which causes the he-aling process to subside 
when tissue injured or removed has been repaired or replaced. 

Malignancy is a serious complication of colitis. It is prone to occur after 
the ulceratis'e disease has been present for a comparatively long time. The 
simultaneous development of more than one malignant lesion in the colon 
in the presence of chronic ulcerative colitis is not unusual. It is also interest- 
ing that the lesions are often of a high grade of malignancy. 

Stricture b another compticatioD which occurs in chronic ulcerative 
colitis and it may occur at any site in that portion of the colon involved by 
colitis. The stricture is real in contrast to the other contraction of the colon 
so characterbtic of the dbeasc. The stricture may be rtnglike or tubular. 
Thb lesion appears in those cases in which the disease b most severe. It 
seems easy to understand the occurrence of this lesion when the penetration 
of the inflammatory process into the submucosal and muscular laj*ers of 
the intestinal wall b recalled. In cases in which ileostomy or colostomy b 
carried out stricture occurs almost invariably and b frequently extensive. 

Perforation and extensive hemorrhage can be explained by the amount of 
destruction of tissue and the extensive inflammatory process. Likewbe, it 
would seem easy to understand the occurrence of massive phlebitb because 
of the debility of some of the patients and the blood-home bacteria common 
to the disease. 

Lesions of Uie skin are not a rare complication during the course of 
chronic ulcerative eolitu. The improvcmcTit or extension of llie lesions of 
the sUn %'aricsnilh the similar changes in the course of the colitis. In some 
of the c-ises huge sloughing ulcers in tlie skin develop which resemble Uic 
lesions of pyoderma gangraenosuin and in others erytlicma nodosum de- 
velops. Unfortunately, in some cases in which lesions of the sUn develop, 
patients may also suffer from arthritis. 

Uveitis is ohscrveil in some cases of chronic ulcerative colitis. In others 
artliritis develops. 

REGIONAL OR SEGMENTAL COLITIS 

In clUcii'.Hing chronic ulcerative colitb I talked of Uic complications as 
ovTurring during the progress of the di>casc after the coUUs had been 
diagnoseil or should have been diagnosed. Conversely, in regional or seg- 
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locntal coJilis, the coinphcntion is often obsen’ed first and it aids in diag- 
nosis. The appearance of fistulas in the ana! and perianal regions, between 
the abdominal viscera and the colon, between the colon and the abdominal 
wall or between difTcrent portions of the colon are common in this disease 
These fistulas occur spontaneously or after abdominal operation. TFhen 
there is no mechanical basis for the fistulas, the physician should think of 
regional colitis or ileitis, es})ecial!j.' when the patient is a young adult. The 
patient may or may not complain of abdominal distress 

In this «Hsea«e it is not unusual to obscrs'c in the anal region indolent 
ulcers which occur spontaiieouslj' or after fistulectomy. Local treatment 
may be varied at will in the effort to assist in the healing of the ulcers but 
the result will prove the effort to be useless. Healing will progress at a 
remarkable rale when the disease is rocognite<l and tlic damaged portion 
of the colon rcmovetl. 

Penner and Crohn called attention to the tcmlency toward fistula forma- 
tion in this disease and Jackman and I have discussed their observations 
also. 

In the portion of the colon within reach of the proctoscope ulcers are 
.sometimes observed in this type of colitis. Thc>c ulcers are usually shallow 
and irregular and are characterize*! I>y a tendency to bleed rather profusely 
following slight trauma. The remainder of the colon may appear normal. 
The ulcers in the colon also tcml to disappear promptly when the primary 
lesion is remos'ed. 

PcrforstloR or strieturo at the site of the regional colitis occurs in some 
rases. Occasionally arthritis develops. 

AMEOIC COLITIS 

Amebiasis is noted because of the tendency for abscesses to occur in 
organs remote from the colon itself. Most common and well known is the 
hepatic abscess but similar lesions occur in the lungs, brain and urogenital 
organs. Abscesses and ulcers also occur in the skin, especially in the perianal 
region. Rarely, amebae ha*'e caused pericarditis. 

In the presence of an epidemic of amebiasis it is advisable to study every 
lesion in llie inte.stine for the presence of amebae. Lesions closely resembling 
carcinoma have been observed. A specimen should be removed and if 
amebae are disco^ cred a course of antiamebic therapy should be admin- 
istered. 

Tuberculous ulceration or colitis will rarely cause perforation and in the 
j-i’nWiw msy’ i»e pess'di'ced. AJstft Ssix'i^ .w aiy? wiJJ be 
infected with the tubercle bacillus if there is any tubercular colitis. 

VENEHEAL LYMPHOGRANULOMA 

Venereal lyniphogranuloma will often produce persistent proctitis and 
also stricture, ^\'hile this is not typically an ulcerative disease of the colon 
it seems to belong in this group for study. 

The changes caused by this disease and observed in tfie rectum, anus, 
perianal region, perineum and labia result from the involvement of the 
IjTuphatics. The resulting lymphangitis is accompanied by the formation 
of excessive fibrous tissue which forms the stricture, accounts for the 
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edema, the perianal tags and the peculiar sinus, as well as the elephantiasis 
of the vulva of some women who have this disease. The stricture observed 
in the rectum may be ringlike or tubular. It may develop promptly and 
extend rapidly or it may proceed slowly. Tlie lesions observed may be 
Inic fistulas or only sinu'ea extending into the perianal tissue. 

FACTITJAL PROCTITIS 

Factitial proctitis which results from the application of radium to the 
cervix may be only superficial telanpectaaia or a true ulcer. In the latter 
case contraction of the lumen of the rectum may occur or m some instances 
perforation through the base of the ulcer will cause a rectovaginal fistula. 
The ulcer is chronic and may persist for years. 


THE SURGICAL TREATMENT OF CARCINOMA 
OF THE RIGHT PART OF THE COLON* 

CHARLES W. M.AYO 

It is possible that the public gradually is becoming alert to the various 
manifestations of malignant disease, and therefore, in the presence of 
symptoms, is seeking the aid of the physician curlier than in previous 
years, but such is not knonm definitely to be true. It is heartening, none' 
tlieless, to observe that between 1907 and 1038, inclusive, the resectability 
rate of malignant lesions of the colon In one large series which I studied 
was C7 per cent; whereas in another scries bctw-cen 1010 and 1I)1G, inclusive, 
which I studied, the resectability rate waa increase<l to 77 per cent. 

A number of factors are responsible for the general improvement thus 
implied. The physician, for one thing, is becoming more and more impressed 
with the necessity for suspicion and im'estigation of the colon when a 
patient complains of fatigability and wcaknes-* and W'ben anemia is found 
to be present. For another thing, the physician is now quick to realize that 
any digestive disturbance which is persistent and is associated with an 
alteration in intestinal habit calls for roentgenologic study of the colon. 

It is still true, however, that earlier dbgiiosis is of paramount importance 
in the successful surgical treatment of malignant proces-^cs of the right 
portion of the colon. Improvement In the end results of such treatment is 
li.'isetl on the fact that surgical inters'ention must be carried out before the 
malignant process has developcfl to such an extent as to limit the value of 
resection. 

In the pa-sent ^wjier I wUh to present wUut I believe are significant data, 
gained from a recent review of cases, concerning m.alignant lesions of the 
right part of the colon. In addition, I slsall describe a method of resection 
and of end'to^nd ileolmnss'erse colostomy, carrie<l out in one singe, which 
has proved to be of considerable vahie. 

• FWira Minns^U Muttdnc SO 1197-1401 (Nor.) 1017. 
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DEFINITION OF STRUCTimE CONCERNED 

The term, “right portion ot the colon,** probably is ambiguous from the 
anatomic standpoint. Some witera have said that the abdominal portion of 
the colon is composed of two main parts, the right and the left, which 
would imply that the line of demarcation is in the middle of the transverse 
colon, ^’hen stati<itical material pertaining to the colon is under considera- 
tion, it b important to know exactly what a speaker or writer means when 
be concerns himself with this structure. In the present paper, as in past 
considerations of the right portion of the colon, I shall include the cecum, 
ascending colon and hepatic flexure only. 

DIAGNOSTIC AIDS AND DIFFERENTIAL POINTS 

Despite the advances in diagnostic procedures of recent years, it is still 
uncommon, in llic presence of oariy lesions, to discover definite signs or 
symptoms to direct tlic physician's attention to the right part of the colon 
It is sli!! true, unfortunately, tliat when the diagnosis is made early, it 
generally is done so accidentally. A majority of patients (some 07 per cent) 
will have experienced symptoms for six months to more than a year before 
a correct diagnosis is made. 

Slany malignant lesions in Uiis portion of the colon ulcerate as they 
progress. Some have a large surface area, a fact which explains the oozing 
of blood and the development of secondary anemia so often encountered 
and too frequently mistakenly treated os primary anemia. 

Another diagnosis sometimes made for patients who really have a rnalig- 
uant lesion of this part of the colon is “acute" or "subacute appendicitis," 
In one study it became apparent that 15 percent of the patients concerned 
iiad undergone appendectomy within the period in which symptoms caused 
by the malignant lesion had been present. This actually b an important 
consideration. When it is linked to the fact that only about 2 per cent of 
CHreinomas of the right part of the colon develop among persons less than 
thirty years old, then it becomes clear that any incision for appendectomy 
should he adequate to permit surgical exploration of the right part of the 
colon. 

Clcar-cut sjunploms of obstruction bre uot prominent. A marked degree 
of obstruction is rare because of the fluid nature of the intestinal contents 
oil the right side and because constricting or napkin-ring lesions are unusual 
in this portion of the colon. Even so, a mass can be palpated in about 75 
per cent of the cases. 

If the JfjuoD is to be detected before su^ical operation., roenyrenolojnc 
examination is essential. It should be done by one who understands roent- 
genoscopy. Double contrast roentgcoography should be employed; in sucli 
a procedure the second roentgenogram fa made with tie colon inflated with 
air, after the barium has been expelled. Once it has been demonstrated that 
a malignant lesion is present, the situation becomes an emergency. Hence, 
no time should be lost in preparing the patient for surgical intervention 
unless operation is otherwise contraindicated. Time is of prime importance 
in the treatnaenl of all malignant processes. 

In view of present-day knowledge, the problem of diagnosis might be 
summarized by the statement that if digestive disturbances have been 
present, or a change in intestinal habit has persisted, in a patient who is 
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more then thirty years old, and if the stomach, duodenum and gallbladder 
have been ruled out as seats of the dislurbaace, then investigation of the 
right part of the colon certainly is indicated. 

PREPABATION OP THE PATIENT 

The preparation of most patients for operations on the colon requires 
about four days. Secondary anemia, if it is present, may have to be cor- 
rected. The group to which the patient's blood belongs and the Rh factor 
should be determined, because blood should be transfused in all cases, 
during or immediately after operation, wlien resection is performed. 

As a rule, one of the sulfonamide drugs is emploj’ed in the preparation of 
the colon for operation. I consider sulfathaladine to be the drug of choice at 
present for the preparation of patients for resection of the right portion of 
the colon. This drug is administered by mouth in a dose of 1.6 gm. every 
four hours, until the patient has received 36 gm. Paregoric should be ad- 
ministered in doses of 8 c.c. at 2, C and 10 o’clock of the afternoon and 
evening before operation, in order to put the bowel at rest. 

SURGICAL PROCEDURES IN GENERAL 

It is It commonplace observation, but one which is still true, that the 
linesthetic agent of choice is the one with which the anesthetist is most 
familiar. 

Surgical Technics. — Resection of the right portion of the colon can be 
rurrictl out by a number of methods; auy one of the methods encompasses 
still more differences of detail in performance. Again, every surgeon enter- 
tains certain preferences or antipathies toward various types of technic, 
suture materia! and suturing procures, and surgical instruments. lienee, 
1 believe it will be useful for me to consider the surgical trends, and to 
present only one surgical procedure which has beeo of value to me; namel.v, 
primary resection and end-to-end ileotransverse colostomy. 

A number of years ago a colleague and I reviewed all the cases in whicli 
resection of tlie right portion of the colon for malignant lesions had been 
jicrformcd at the Mayo Clinic from 1907 to 1938, inclusive, ’fhe series 
comprised 885 cases I have just completed, with U>e assistance of the 
Division of Biometry and hledicai Statistics, another review of cases in 
which resection w-as performed at the clinic from 1940 through 1946. 
Hcsnlls of the latter study indicate that the follow ing cluinges have evolved. 

First, as I mentioned c.arHcr herein, Uie resectability rate h.n.s incre.isetl 
from 67 to 77 per cent, so far os the Mayo Clinic series are concerned. 

Second, primary resection and ileotransverse colostomy carried out in 
one stage have superseded two-stage and multiple-stage operations. In the 
jiast six years, 73 pet cent of operalions for the condition in question Imve 
been one-stage procedures. 

Third, in 38 per cent of Uie onc-sUgc opemtions, tlio p-irticular pro- 
cedures user! have been primary resection and end-to-end ileotransverse 
colostomy. 

Fourth, in 1916, resection of the right portion of the colon was carried 
out for malignant lesions in ninety cases, willi no dcallis in the hospital. In 
only three of these ninety cases was the operation ilonc in two stages, and 
cxtrapcritoneal resection was not performetl. ' 
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Fifth, although a comparison of mortality rates between the period from 
1007 to 1038 and the period from 1940 to 104C is not a fair one, it is inter- 
polated herein merely to emphasize the progress that has been made. From 
1007 to 1938 the mortality rate associated with one-stage procedures was 
22 per cent; for two-stage procedures it was 29 per cent. From 1040 to 
1916 one-stage procedures were performed with a mortality rate of 3 per 
cent, and two-stage procedures were carried out with a mortality rate of 
6 per cent. 

PllIMAKV RESECTION AND END-TO-END ILEOTRANSV’ERSE COLOSTOMY 

To llie time of this report, on my surgical service, one-stage resection 
and end-to-end ileolransverse cotostorny have been accomplished fiftj'-four 
times, w ith one death. The two procedures at present constitute my opera- 
tion of choice for malignant lesions of the right part of the colon. 

I make a longitudinal incision at the outer border of the right rectus 
abdominis muscle through the rectus sheath. The rectus abdominis muscle 
is retracted medially and the posterior fascia and the peritoneum are 
incised. 

After exploration for metaspjsis or other complicating factors has been 
completed, the right portion of the colon, beginning with the cecum, is 
mobilized. A wide segment of the mescnlciy of the colon U resected and the 
vessels are ligated deep. 

The points for transection of the transverse colon and the ileum are 
selected with special consideration of the blood supply and the distance of 
these points from (he lesion. I transect the ileum at an angle in order to 
insure a goo<l blood supply to the cut edge and an adequate lumen to fit the 
colon. I have not yet encountered a case in whicli Uie ileum, cut in this 
manner, could not be made to 0t the transected end of the transverse colon. 

I cut the colon and the ileum with the cold scalpel. 1 do not use the cautery 
because I believe that the heat involved devitalizes the tissue. 

I do not, moreover, employ crushing clamps at the site of anastomosis 
I establish an open type of anastomosis in which rubber-covered clamps are 
utilized to minimize soiling. 14Tiatever questionable loss may be caus^ by 
'iorae degree of soiling is more than compensated for by the accuracy with 
which sutures can be placed wlien the open method of anastomosis is used. 

An outer row of running cotton suture is placed half way around the 
serosa. The mucosa is closed with a running catgut suture. The remaining 
half of the serosal coat is closed with interrupted cotton sutures. Only two 
rows of suture material are used because it is felt that more would interfere 
unnecessarily with healing. 

The mesentery of Uie ileum and themesentery of the transverse colon are 
brought together and closed in order to keep the small bowel from slipping 
through this opening. The raw surface on the right from which the colon 
has been removed is peritonized after retroperitoneal drainage has been 
established by placing two Penrose drains in position and bringing them 
out through a small incision in the right flank. Next, the region of the 
anastomosis is thoroughly swabbed with an antiseptic agent (phcmerol); 
before the incision is closed 5 gm. of sulfonamide power is sprinkled on the 
area intraperitoneally. 

It is advisable, after the abdominal incision^has been closed and before 
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the patient has recovered consciousness, to dilate the anus manually 
enough to paralyze the sphincters temporarily, so that gas cannot be 
retained- This procedure, I feel, is a veij' important part of the operation. 

Except in one or two instances, it has not been necessary to employ a 
Miller-Abbott tube preoperatively. Thus far I have not found it necessary 
to vi«e this lube postoperatively for any of the patients on my service. 

Patients are permitted to walk early. iSIost of them are dismissed from 
the hospital in less than two weeks. 

OUTLOOK FOR THE PATIENT 

^Tiat the outcome will be for the patient operated on for malignant 
lesions of the right portion of the colon is an interesting problem in itself. 
The surgeon’s objective is, of course, to mamtain a good result over the 
years after operation, so that the patient will be assured of a happy and 
pToduclive existence. 

A number of factors determine the outcome after the operation in ques- 
tion. The pathologic grade of the lesion, the mural penetration of the 
malignant cells, the extent of metastasis to adj'acent and distant points, 
and, of course, the age of the individual patient, all are important factors. 

Some definite data are at hand, however. That is, if the patients in the 
present series are divided into two groups^those who did not have nodal 
involvement and those who did have nodal involvement, regardless of 
other factors — the certain five year survival rates appear to be valid. 
Sixty-four per cent of those patients who did not have involvement of 
lymph nodes Used five years or longer; 47 per cent of those who did have 
such involvement H\’ed five years or longer. A recent study of maUgnant 
lesions of the rectum for which one-stage combined abdominoperineal 
resection was performed revealed that when involvement of Ijonph nodes 
was not present, 74 per cent of the patients lived five years or longer; but 
that when involvement of IjTnph nodes was present, 38 per cent of the pa- 
tients liv«I five years or longer. 

CONCLUSIONS 

One-stage resection of the right portion of the colon can he pcrforrowl 
with n loner mortality rate and lower morbidity rate than can multiple- 
stage procctlurcs. 

With certain rare exceptions, one-stage resection can be carried out in 
any case in which it b possible lo do a multiple-stage procedure. 

One-stage resection of the right portion of Uie colon, with end-to-end 
ilcolransvcrsc colostomy, constitutes an opcrulioti iluit bus given very 
valuable results. 
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RESECTION AND PRIMARY ANASTOMOSIS FOR LESIONS 
OP THE LEFT PORTION OF THE COLON* 

JOHN' Af. II'AUGII Axo JfOXrORO D CL’STER, Jr 

Primarj’ aseptic aua^iomo^is was pcrfomied in 107 ccnisc-cutivc rases 
(filly previously rcporlctl and JJ7 additioiui] eases) afler resection ot 
IcaioQs of tlic left portion of the colon Eleven patients died, giving a 
mortality rate of 5.C per cent 

For lesions of the middle part of llie sigmoid and above, this operation 
provides u safe, curative one-stage procedure, the hospital convalescence 
from which seldom exceeds three weeks. 

For lesions of the lower part of the sigmoid, the rectosigmoid and the 
upper half of the rectum, this technic provides for the eradication of 
malignant lesions with preservation of the lower part of the rectum and the 
sphincter ani. The average period of convalescence in the hospital from 
this operation (anterior resection) is approximately one month 

Tlie following conclusions are drawn: 

1. Primary nnastoraosis is the procedure of choice after resection of 
lesions in the noiiobslructed bowel. 

S. Proximal colostomy h unnecessary for lesions of the middle part of 
the sigmoid or above, and is of questionable nece.ssity or value for more 
distally situated lesions. 

S. Palliative resection with immediate restoration of intestinal con- 
tinuity is a logical and kindly approach despite a known increase of risk 


PROGRESS IN THE SURGICAL MANAGEMENT OF 
DIVERTICULITIS OF THE SIGMOID COLON! 

JOHN dej pe’sihertox. n marden bl^ck, and cuviiles r. maino 

Since the turn of the cenlurj', when the clinical significance of diverticul.i 
of the colon first came into prominence through the writings of Graser, 
Fischer, Beer, 3Iayo, IV’ilson and Gilfin, Aloynihan, Telling and others, 
many valuable contributions to knowledge of the subject have been made 
by a host of W'orkers. The literature is now voluminous, dealing with nearly 
every phase of the subject, such as the incidence, etiology and recognition 
ot dlvertieulosis and the symplomologj', classification, recognition and 
management of the secondary pathologic clianges; that la, diverticulitis and 
its sequelae. Knowledge derived from these studies is widespread, so that 
the value of further discussion of the subject wxmld appear to be limited 
to emphasis and appraisal of established fads were it not that in recent 
years surgery of the colon has made momentous progress. In view of these 

* Abstract ol paper publiafaed ia /uU in Fost£nid(i*le Medmoe. S $J-0) (Feb } ISIS 

t Abridgment of paper publUbed in fuUmSinjeiy, Gynecology and Obslelrics 8S 5?»-i34 
(Ocl) 1947. 
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advances, te-evalualion of the surreal managenaent of diverticulitis of the 
sigmoid seems definitely indicated to determine if the practice and teaching* 
of former years are still valid. 

Surgerj' in the management of diverticulitis is limited largelj’ to the 
treatment of certain complications, notably perforation, obstruction and 
fistula. Brown wrote, '‘There should be a determined effort to avoid opera- 
tion,” but he pointed out that it was both futile and dangerous to persist 
m a medical regimen after development of the complications just men- 
tioned. In addition to these classical indications for operation, it is fre- 
quently impossible to exclude carnnoma on clinical grounds, and explora- 
tion for this reason often is justified. There is lack of agreement as to what 
should be done surgically in the management of complicated diverticulitis, 
particularly as to the necessity of resection in many coses. Since the litera- 
ture contains no report of a series of cases of diverticulitis in which surgical 
treatment has been carried out in conjunction with modern chemotherapy, 
the present study, therefore, was undertaken with a twofold purpose "m 
mind: (1) to appraise the different surgical procedures in the management 
of diverticulitis of the sigcaovd, and (4) to determuie what effect the appli- 
cation of modem chemotherapy has had on the immediate mortality. 

Records were available of 389 patients* whose diverticulitis involved the 
sigmoid only, or the sigmoid together with a portion of the descending 
colon, and who were treated surgically. For the purpose of this study, the 
patients were divided into two series; namely, series A. which comprised 
S45 patients treated surgically m the years lOOS to 1940 inclusive, and 
scries B, which comprised 144 patients operated on in the years 1041 tn 
1045 iRclusi%*e. The data relating to mctdence and s>’mplomatoIog>* of the 
disease cited were derived from the records of the latter scries (B), whereas 
the data relatiog to late results of treatment were obtained, primarily, from 
the earlier series (A). The surgical morlaUty rate of each series was com* 
puted. 

It is estimated Uial in excess of 5 per cent of all individuals more than 
forty years of age have divcrticulosis of the colon but the condition b rare 
among persons less tluin thb age. Of more than 4T,000 roentgenologic ev- 
iitninations of the colon m.ndeat the Mayo Clinic in the pcrIo<I 1911 to 1945 
inclusive, divcrticulosb was discovereil iu 8.5 per cent. It b not known in 
»hnl proportion of p.iticnts with divcrticulosis sj-mptoms attributable to 
inflammaloiy changes in the diverticula will develop but Abell has e>li- 
inatcd that 10 to 20 per cent, and Brown and JiLarcIey that 12 to IG jwr 
cent of (MiticnU with divcrliculosi* ultimately will have diverticulilb. In 
the same jwriod (1941 to 1945, inclusive) the diagnosis of diverticulilb of 
the sigmoid was made in 000 cases, which represent 15 per cent of the case-' 
of divcrticulosis Of the GOO cases of diverticulilb, in 144 cases, or 24 |>er 
cent, surgical Ircalmcnl was employed. Ilius, it can be ealimatctl that in 
about one out of everj’ four patients with diverticulitis eomplicnlions n*- 
qniring surgeiy will develop, 

• PalWnU »h««e Jn-crticulitu nMdorovenO at oppralion dlfrclrf primarily at Ifralmfnt 
o( anmp other lr«K>n. and who wnt xtot twated aorjocally tor the djrrrtkrulitu, were not in* 
tlwW »a thu aerie*. Fire palxnU haee l«ett tlidttiied two timra » tiU aerirt. In eath tas*. 
(he pal»eBl» were treated (untkwUy foe dircrticulitia. the di»ea»e recurred and another serie* 
of operation* wa* ramr<l out. There arere actaally SS( indievloaU [n the •erics. 
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I'hc ncc liml SCI distribution of pntients in senes U was in keeping with 
Le of paUenffreportod by otlier. The youngest male in the senes was 
entv-iiiiic years and the youngest female thirty-three years, o ag , 
est iric ivas eighty tears and the oldest female seyenty-nme years of 
.rwll; fte mean was 53.0 years at the time of the operation. The 
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lients presented several of the symptoms listed. On physical examination. 
36 per cent had a mass n hich coijd be palpated beneath the abdominal 
wall or through the rectum and 42 per cent had a fistula which had follow^ 
former operative procedures or had developed spontaneously. Certain 
other signs, not covered in table 1, were significant and will be set forth 
here. Evidence revealed by sigmoidoscopic examination was of considerable 
value in the diagnosis Of the ninety-four patients who were .subjected to 
sigmoidoscopy, findings suggestive of diverticuHti.s, such as unusual sac- 
culation, angulation, fixation of theljosvel, constriction of the lumen, eilem-i 
of the mucous membrane or the presence of an extraluininal mass were 
recorded concerning 63 per cent, while one or more diverticula were visual- 
ized in examination of 14 per cent. Roentgenologic examination after 
barium enema was of the greatest aid in the diagnosis. This procedure was 
carried out on 104 patients. The diagnosis of diverticulitis, diverliculosis or 
both was made in 60 per cent of this group, the diagnosis of an obstructing 
lesion was made in 22 per cent, the diagnosis of an obstructing lesion of 
questionable malignant nature was made in 3 per cent, and the diagnosis 
of a fistula of the sigmoid only was made in 8 per cent. Thus, in only 1 
per cent did the roentgenologic examination fail to show any evidence of 
a lesion suggestive of diverticulitis or diverticulosis. 

It is agrei^ generally that carcinoma is no more likely to develop In a 
segment of bowel involved by diverticulitis or diverticulosis than it is in a 
segment of l>owel not so involvwl. Furthermore, the aasocialion of cli- 
vetticuUlia and carcinoma is not common. Rankin and Brown reported 
that in 227 cases of diverticulitis, carcinoma was encountered in only four 
and that diverticulitis was present in only four of 670 cases of carcinoma. 
During (he period 1941 to 1945 inclusive, eleven of the patients who were 
Miecosi«fully operated on for carcinoma of (he colon or rectum wore found, 
by the surgeon or pathologbl, to be suffering aUo from diverticulitis of the 
sigmoid. In five cases the carcinoma was situated in a segment of bowel 
distant from the diverticulitis. Since the operative procedure was primarily 
directed toward removal of llic carcinoma in all of the cases, the inflam- 
iimlory lesion was considereil of secondarj- significance and this group of 
eleven cases was not included in the seric.s of cases of «liverliculitis. 

While there is perhaps no causal relationship between diverticulitis and 
carcinoma, the clinical manifestations and gross apiiearance at opcr.ilion 
of these two stenosing lesions arc frequently indislingiiisliable one from the 
other, ns was first iiointed out by Moynihan in 1907. In roughly 25 |>cr cent 
of the cases in this series, carcinonui could not be excluded by clinical 
methods of examliialLou. Even at snwration the surgeon was unable to 
diffcrcnlmle bclwwii carclnoimi and diverticulitis in many cases. The 
error was made Ixilh wass and several cases of what was mistakenly con- 
sidercsl to l>c loc.ally inoperable carcinoma were provc<l subse<iucnlly to l>e 
cases of stcnosliig diverticulitis. More frequently, extensive resection w'a-s 
<lonc to reinos-e radirjilly n supposeslly malignant lesion, cither without 
preliminaiy colostomy or within a few weeks after the establishment of a 
colonic stoma. It was tliougbt that, for the patient's s.ske, sufficient lime 
could not be allowctl to elapse for the mflammatory reaction to subside. 
If the ilelay had been thought adsdsable, the infl-imninlorj- character of the 
lesion would have liecome evwlent. 
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SUKGICAL TREATMENT OF DIVERTICULITIS 

Various surgical procedures were employed to treat the patients in both 
scries. The factors that influenced the choice of procedure employed were 
diverse, tiie most iniiwrlant of which were the presence or absence of 
obstruction, the acuteness of the process, the evtent of the peridiverticulitis 
and of inflammation of the mesocolon, the presence or absence of fistula end 
the relative accessibility of the involved segment of the sigmoid Patients 
treated surgically in essentially the same manner were grouped together 
and an attempt was made to evaluate the results following the different 
mclhoiK of stirgica! treatment, both as to the immediate mortality and the 
uUiinale outcome. It is evident that when the mvolve<l segment of bowel 
is not resected, recurrence of the dis'crlicuhtts always remains a possibility. 

The various surgical proceilures to be discussed subsequently were all 
carrietJ out at the clinic. Many patients in both series had had previous 
operations, because of divcrticuliti'*, before thej' were first seen here. Since 
many such operations on patients in series A were of historic interest only, 
they w ill not i>c menliorted. The previous operations on patients in the more 
recent scries 11, however, reflect current practice in the more acute phases 
of complicates! diverticulitis an<l have been summnrizefl in tabic 8. The 
majorits’ of these ojicratioms had obviously been emergency procedures, and 
in many cases the diagnosis had not l>ecn established before the operation 
In about half of the cases an ileal, cecal or colonic stoma had been eslab- 
iislicd, and in more than half of (he cases drainage, coupled with nppen- 
ileclomy, coloslom.v or closureof a fistula, bad been instil ulnl It is evident 
that the operations wore of necessity limited by ibe extent of the iiiflam- 
matorj' process, obstruction, or other factors in the great majority of eases. 
Tlie results of tlie previous, usually limited operations, also arc listed in 
table 8. Such Jimite<-i operations, obviously, cannot be e.xpccted to cure the 
patient and, in cases in which drainage of abscesses that have resulted from 
perforated dis’erticulilis is inslilulcd, the patients should be warned of the 
probability of fecal fistulas und that furlher surgical treatment probably 
w ill be necessary to effect a cure. 

Local Excision of a Diverticulum or of a Fistula. — Rarely, the inflam- 
matory reaction in a case of diverticulitis of the sigmoid is confined to a 
single diverticulum anti the remainder of tlie colon is relatively unaffected, 
so that cKciaion of the iuvoh’ed diverticulum and subsequent closure of the 
opening in the bowel may be considered. Similarly, either sigmoidovesical 
or sigmoidoculaneous fistulas occasionally may be so managed. 

la jirney -I, paSieais IWJlfd Jb iJus fusbSon with nue 

fleath in hospital, the result of a pulmonars* embolism. Of the sixteen cases 
in which the patients survived operation, the results in two are not known ; 
nine patients have remained well nnd five arc not cured. Of the fourteen 
patients On whom the folfow-up data were available, four had hud sig- 
inoldov-esical fistulas and, of these, two fall in the group of nine wlio hai'c 
remained well. Of the two others of this group of four, however, one has a 
persisting fecal fistula, and the sigmoidovesical fistula of one recurred; these 
two patients, then, fall in the group of five who were not cured. The other 
three of the five patients who were not cured have bad recurring bouts of 
tenderness, fever and pain. In view of the !imitc<l inflammatory reaction 
which must have been present to permit satisfactory suture of the wall of 
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TABtE 2 

Dili OV SiniGICLU, PROCEDCHia PsHTOBltED ISi THE CASES IN SERIES B 
Prior to Aduissiov to Cuntc 


Previous operations 


Finding on admission 

Cases 

Ileostomy (2 months previously) 

1 

Ileostomy 

t 

Colostomy 

ti 

Inadequate diversion 

S 

Dvainage or removal of appendix 

19 

Abdomicaf fecal fistula 

IS 



Abdominal vesical fistula 

1 

Drainage, coloslotoy 

H' 

Abdotoinal fecal fistula 
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■ 

Abscess 

1 
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Cutaneous enterocollc fistula 


Colostomy; closure 

ra 

Cutaneous fistula 

1 

Drainage, attempt to close fistoU 

B 

Cutaneous 6»tula 

S 

Colostomy, repair of sigmoidoveslcal fts> 
tula, ebswne of eotoaic atoma 

B 

SigiDoidovrsiral fistula 

1 

Cecostomy 

B 

Vesical fistula | 

1 

Colmtony and Tepait of sigmoidovrsirat 
fistola 

\ 

SigTOoirtovesveal fistula ^ 

1 

Bxterionzalion operation 
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Colostomy and resection of sigtuoiit 

■1 


Si 

ToUl 
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the bowel, it would seem that iLc results following tliU i>n>ceiltirc were 
unsalisfaclorj- and uniimliclablc. 

In series 11, an attempt was made in three cases to excise u fistulous tnicl 
as a primary surgical proceilurc. Success wti« ncliievcd in none. All three 
p.itients were nilimately cumi by resection of the involvcil segment of 
sigmoid. 

Colostomy.— 'rherc is general agreement that csUblishincnt of a »lom.i 
in an uninvolvcsl segment of eolnn «irad to that mvolvtsl \>y the tlis'erlicuUtis 
will be followctl by niarkeil subsidence of the mfl.immators- rc.-tclion. Tlie 
procetlure is advocatcil for relief of olHtruction, for trealinent of |KTfora* 
lions into the free |>oriloncsil cavity, and in many cases as a'measurc pre- 
liminarj' to resection of the invoUed segment of colon. 

Of 215 cases in series A. a colonic stoma was established in 117. In the 
majoril} of cases, after the colonic stoma bad liccn established, the involved 
s«-gmrnt was rescclesl or the stoma was closed, but in tliirty-two cuscs 
clojure was not ni.ade. Two of Ibesc ihirly-lHo p.ilienLs ilieil subsequently 
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«)f cjiu^-s iinrclalcil to thfir diverliculilis, ftnd three other patients were 
lost track of. The remaining tuenty-seven of the thirty-two patients were 
follow wl for sitfRcient time to allow evaluation to he made of the results 
following diversion of the fccnl stream in the Irealraent of complicated 
diverliculilis. Two patients of the twenty-seven had sigmoidovesical fistulas 
jind were not relieved entirely of their symptoms, while nineteen patients, 
including two others irho ha<l sipnoidovesica! fistulas, consider^ them- 
selves well. The remaining six of the tw'enly-scvcn patients continued to 
fail after establishment of the stoma and ultimately died, essentially of 
complications resulting from the diverticulitis. These six deaths would 
suggest tlint establishment of the stoma should not be postponed too Jong; 
in each case the death resulted from multiple pelvic abscesses and their 
complications, which probably could have been prevented had the fecal 
stream been <Hvcrled Iteforc the inflammatory process had become so 
extensive. In the usual case, liowcver, establishment of the colonic stoma 
was followetl by subsidence of most of the symptoms of the diverticulitis 
and, even when a sigmoidovesical fistula existed, considerable improvement 
occurred as long as the fecal stream was diverted completely. 

Of the lU cases in series B, colostomy was performed in eighty-nine, 
either os a stage preliminary to resection or excision of a fistulous tract, or 
AS A definitis’e meA.<((re of treatment Thus, a definitely greater proportion 
of patients in scries B (G2 per cent) were subjected to colostomy than in 
series A (48 per cent). However, of the eighly-mnc patients of scries B who 
underwent colostomy, only one died, a mortality rate of I 1 per cent, com- 
pared w'ith a mortality rate of 5.1 per cent in series A. 

If a colonic stoma has been established, with adequate Indication, for 
the treatment of diverticulitis, it would seem that there is no certain way 
to determine if the stoma can be closed without recurrence of the disease. 
Dixon stressed the time element and stated that closure should not be 
attempted for at least twelve months, while Jones expressed the belief that 
closure should not be atlemptcil for from six to twelve months. W. J. Mayo 
wrote that closure could be done if the infective process had regressed 
sjiontaneoualy sufficiently to restore the lumen of the colon. Abell wrote 
that colostomy may permit such complete subsidence of the inflammatory 
process that the stoma can be closed; and hauiman, expressing much the 
same conception, wrote that if the infection did not completely .subside 
after some months, then resection might be necessary. Judd and Phillips 
declared that not all patients who had colonic stonias would require resec- 
tion, while Brown wrote that if a sigmoidovesical fistula was not present, 
the patient had about an equal cliancc that surgery beyond estabfisbment 
of the colonic stoma W'ould not be necessary. In our opinion, resection of the 
involved segment of the sigmoid should be advised in all cases before 
closure of the colonic stoma is attempted, unless the diverticulitb has 
subsided completely, as judgetl by clinical, proctoscopic and roentgenologic 
examination and, even in such cases, the patient cannot be assured of 
freedom from subsequent .itlacks of diverliculilis. ^’e believe that this 
rather radical view is supported by the results in this series of cases. 

In series A, tbirlv-one patients were treated by establishment of a 
colonic stoma orad to the diverticulum and the stoma later was closed. 
Closure w as not attempted before sue months had elapsed and, in one case. 
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it was postponed for sixty montlis. In two of the thirty-one cases, a sig- 
moidovesieal fistula was closed in addition to establishment of the stoma. 
There was one death in hospital in the series following closure of a stoma 
which had been established before the patient came to the clinic. One case 
probably should be excluded from the series, since the diagnosis was not 
made with certainty before operation and since repeated roentgenograms 
of the colon after the stoma had been established gave negative results. Of 
the remaining twenty-nine patients, nine were well at the last report and 
twenty were known to have serious recurrent s^Tiiptoms. 

Of the nine patients knowm to be symptom-free, one has been followeil 
one year or less, three for two years, one lor three years, and four has'e been 
followed for more than six j ears since the stoma was closed. One patient in 
the group has remained well for seventeen years. Included In this group^ of 
Hvinptom-free patients were two who had sigmoidovesiciil fistulas which 
were closed at the time that the stoma was established. It is evident that 
patients may remain free from sjmploms of diverticulitis for prolonged 
periods without resection. However, in this series of cases, the satisfactory 
outcome was achieved with respect to less than one third of the patients 
who underwent closure without resection, and it would seem that it was 
impossible to preilict with certainty before closure which patients would 
have sjmptoms subsequently. 

Eleven of the twenty patients whose symptoms recurreil had not under* 
gone further surgerj’ at the last report. The vesioosigmoidnl fistula In two 
of the eleven cases had recurred, in one case after one year aud in the other 
after eight years. Four of the eleven patients had persistent fecal fistulas 
associated with recurrent attacks of inflamm.ation, and five patients suffcreil 
from recurrent attacks of infiammatioo and obstruction. The remaining 
nine patients had undergone further operative treatment at the time of the 
lust report. colonic stoma had been re-established in one case of the nine, 
a colonic stonia followe<l by resection of the involved sigmoid hod been 
eurried out in five cases and. in three cases, subsequent attempts to clo'ic 
tiie stom.i had Iwen made, all o! which had failed. 

Resection of the Iniolred Segment of Oilon. — ^The m-ijority of patients 
m Iwtb series were subjected to some type of resection of the involved 
sigmowl. It i", OUT feeling that when ad«ni,ale indications exist for surgical 
interference, the safest procedure is |o establish, orad to the lesion, a colonic 
stoma that comjilclcly diverts the fec.al stream and then to allow sufficient 
lime for the inflninmatory reaction in and around the walls of the sigmoitl 
to subside before attempting further sii^ry. IMiether or not subsidence 
has omirresl can lx: judgeil from procloMxipic and roentgenologic examina- 
tion but, as a rule, six months to one year slioiiUl elapse before resection 
is iimlcrtakcn Obviously, whenever serious suspicion of malignancy exists, 
the resection must be undertaken much earlier. The presence of extensive 
pcridivcrtinilitis inateri.illy incrr.sses the risk of resection. From the present 
review, it would seem. als<i, that cxteriorir.ition operations arc s.nfcr lh.sn 
proeeilures in which primarj’ anastomoses are Htlciiipled. 

rreliminary Colonic Slama; Subfrquenl Kileriorisalion Operation. — In 
series Iwcnty-lwo patients were trealwl by means of n preliminary 
colonic stoma anti ii subseriuent extcrioriz.-ition ojwratlon. There w ere three 
hospital draths in the group, a mortality rate of 14 per cent for the resec- 
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tloii. Of the remaining nineteen patients, sixteen arc welf. Of the three 
remaining patients of the nineteen, one has continued to complain of pain 
in the region of the cvleriorixalion operation and one committed suicide 
two years after Uic operation, presumably because of ill health. The final 
patient of the three died elsewhere of wliat was reported to be obstruction 
of the bowel one year after the resection 

In series Jl, forty-one patients liad an exteriorization type of resection 
following establishment of r colonic .stoma. There were no deaths in this 
group. 

Preliminary Colonic Slomn tnVft Subsequent End~tO'atd Anaslomosis — 
fit series A, tiventy-four patients were treated by means of preliminary 
colonic stoma and subsequent resection with an end-to-end anastomosis 
There were four deaths, a hospital mortality rate of 17 per cent for the 
resection. The colonic stomas of three patients who survived the operation 
were still open at the last rejiort and one patient in the group has been 
lost track of. Fifteen of the sixteen remaining patients are well and one 
patient has a persisting fecal fistula at the site of the resection but no other 
symptoms. 

In series B this type of operative procedure was performed on Iwcntj 
patients with one fatality. 

Itesection xcilkoiit Prelminary Colonic Sloina . — There is « itnall group 
of cases of complicated diverticulitis in which it U relatively safe to perform 
a primnrj' resection and to unite the bowel by end-to-end anastomosis 
The criteria of safety for such a procwlurc are; 1. There should be no evi- 
dence of obstruction. 2. The mfiammatory process should be chronic or 
mildly subacute. 3. The involved segment of (he bowel should be short, so 
that after resection the two cut ends of the bowel which arc to be united 
are free of inflammatory infiltration. Safely will be further assured if, before 
closing the abdomen, a temporary cotoofc stoma is established in a loop of 
bowel orad to the site of resection. 

Primary rejection of the involved segment of colon was carried out in 
ninety-eight cases in series A. An cxlcriorixalion type of operation was done 
in seventy-six cases, with thirteen deaths in the hospital. Primary re- 
section w ith end-to-end anastomosis was employed to treat sixteen patients, 
with two deaths in hospital, and primary resection with side-to-side anas- 
tomosis was done in two cases without a fatality. In the foiu- remaining 
cases, continuity of the bowel was not re-established and the patients were 
left with single-barreled colonic stomas. One of these patients died. The 
An ^J«sp.w.iwyy.<*.ydiJ janseji j^ui^narpjsjEayAcahlv 
with the mortality rate of the two-stage operation of preliminary colostomy 
and resection, which was 15 percent. It is probable, however, that patients 
treated by primary resection had no obstruction and less extensive and 
less complicated diverticulitis than did those treated by means of pre- 
liminary colostomy and subsequent resection. 

As mentioned above, prlinarj* resection without anastomosis was at- 
tempted in four cases; each of the patients was left with a single-barreled 
colonic stoma. The mdication lor (his procedure usually was that the bowel 
was so shortened that neither an exteriorization operation nor primary 
anastomosis was thought feasible at the tiroc of resection. One patient, ns 
has been said, die<l follow ing the operation, one patient subsequently under- 
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went successful anastomosis between the sigmoid and the rectosigmoid and 

two patients remained well but with the colonic stoma. 

Kow to cast back a few sentences to primary etteriorizatlon operations. 
Results were comparable to those following other types of resection. Fifty 
of the sixty-three patients who surWved the operation were entirely well 
and nine others were well but had fecal fistulas at the site of the exterioriza- 
tion. In seven of these nine eases one attempt at closure failed and in two 
of the nine closure had not been attempted. Two patients of the fitly died 
of causes unrelated to their diverticulitis and two others complained of 
persisting pain in the region of the operative incision. 

Fourteen patients sun-dved the operation of primary resection with 
end-to-end anastomosis. Nine patients were well at the last report. Three 
had persisting fecal fistulas with attacks of inflammation. In one case of 
this group of three, a colonic stoma was made subsequently and since then 
the patient has remained well, with the stoma. In the remaining two cases 
of the fourteen, strictures of the bowel developed at the site of the anasto- 
mosis. The late results follomng this type of resection were less satisfactorj’ 
than those following other types of resection. 

In series B, primarj' resection of the involved segment of sigmoid was 
carried out in forty-eight cases. An exteriorization typo of resection was 
performed in thirty-eight cases with one fatality. In six cases, priinarj' re- 
section of the sigmoid with end-to-end anastomosis was performed and, 
before closure of the abdomen, a temporary' colonic stoma was established 
in a loop of bowel orad to the site of the resection. All tlie patients survive^!* 
Primary resection with cnd-to-end anastomosis without colostomy was 
carried out in four cases with one fatality. 

Other Operatirc Procedures.— In series A, olhcr procedures were carried 
out rarely, usually because of unusual circumstances. In two cases, after 
preliminary colostomy, the involvcil segment of colon wai rc'iocted and 
the ends above and below the resected portion rvere turned in ami dtoppetl 
back into the abdomen. One of tlic two patients died of pulmonar\* em- 
bolism and the other remaine*! well, with the double-barreled stoma. 
Cccoslomy in two cases, ileostomy nml appendicoslomy in one case each, 
were carricil out for treatment of high grade obstruction. Three of the four 
patients die«l and the remaining patient recovercit and required no further 
surgical treatment, lloocolostomy was attempted in three cases with one 
death in hospital. One p.'ilicnt hail recurrent partial obstruction and one a 
f^rsislent fecal fistula after this proccilurc. In two cases the sigmoid was 
simply WTapfied in omentum. One of these two patients continued to have 
recurring Attacks of diverticulitis, while the outcome in the other case is 
not known. In three coses, drainage of im absces-s caused by diverticulitis 
was the only surgical proceslure cmpIoye«l. The results in all three cases 
were poor. In one other case, the sigmoid was frwl up niid siitureil to the 
Ixidy wall with no improvement in the sjmploms. 

JILscclLincous proce<hircs which inchulwl resection, iin<l which were 
einpin.s e<l in serii-s B, arc Hsl«l in tabic 3. 

Mortality in Scries A and B Compared. — The surgical procodim's em- 
ployed and the jnoTtality rates in ll»c two M.'ries are shown in table 4. 1» 
comparing^ the two wrics, iho most noteworthy fi'nltire is the inarkesl 
rwluction in mortality rate in series II, to t 2 f>cr cent, together with ft 
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decided rise in tiie rate of re«ectabilitjr. Of tlie 245 patients in series A, 
resection of the involved Ecgmcnl ot «gRioid v:as carried out in 14Q, or 60 
per cent, whereas of the 144 patients in scries n tiie bowel was resected in 


TABLE 3 


MtSCELLAVKOCS ScltaiCAL I*BOCEDVBE» CaSBIED OcT AT THE MaTO CUMC ll\ SoME O? 
7ns Cases or SeajBa 0 


Cases 

Drainage of pelvic abscess . . i 

Closure ot colonic stoma G 

Stoma estabhslied elscwberc . 4 

Stoma folloircd resection of sigmoid ebeirlieie i 

Colostomy and closure of jejunocolic fistula 1 

Colostomy and repair of fisluta . 4 

Colostomy, repair of fistula and closure of colonic stoma 4 


Colostomy, resection of sigmoid ileoslgmoidostomy and partial colectomy.. . 2 


111, or 77 per cent. Tlie contrast between the two series ts even more 
striking when the mortality rate in the coses in wliich resection was per- 
formed is compared. Of the 140 patients {eight from the miscellaneous 
group of table 4) in series A who underwent resection, twenty-four died in 


TABLE 4 

SotaicAE raocEouBES AND MonTAUTi Bate 



I Series A 1008-1910 

1 Series B 1011-1843 









Deaths 1 

Per cent ' 

Patients 

Deaths 

Per cent 


Colostomy ooly 

1 83 

HB 

13 8 

12 

1 

8 3 

Colostomy, aubsc^uest olo- 

1 

1 91 


5 2 

7 

1 

14 3 

Coloslomy. subsequent ex- 
teriorization 

ii 1 

^8 

13 0 

1 

41 

0 

0 

Pnruary estcriorization 

76 

1 13 1 

... 1 

SS 

■ 

2 6 

Colostomy, subsequent re- 
section and end to^end | 

24 

H 

16 7 

1 

20 

1 

3 0 

Primary resection, end to- 
end anastomosis and co- 
lostomy. 

1 

0 


0 

G 

0 

0 

Primary resection, end-to- 
enil anastomo-sU. J»o eo- 

-16 1 

H 

12.5 

1 * ! 

I 

25 0 

Miscellaneous . 

38 

7 

18 4 

16 

1 

6 2 


1 245* 

36 

14.7 

144 

6 

4 2 


’its explained in the text (paragraph 3), there were actually fire pstieoU leas than SI5. 
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hospital, a mortality rate of 16 percent, whereasof the 111 patients in series 
B B-ho underwent resection, three died, a mortality rate of 2.7 per cent. 

Of the six patients in series B who died, infection attributable to the 
operation was the cause of death in three cases. Infection of the abdominal 
wall developed in two cases following resection and in the third peritonitis 
developed two days following repair of a jejunocolic fistula that was caused 
by the crushing of the spur of a colostoms' that had been performed else- 
where. The fourth patient of the six died of gangrenous cholecystitis follow- 
ing closure of a colonic stoma. The fifth patient, fl woman, seventy-one 
years old, whose intestine was acutel 3 ' obstructed, died from broncho- 
pneumonia twenlj’-four hours after colostomy. The sLxth patient died of 
cerebral hemorrhage fourteen da\*s following an exteriorization operation 
and abdominal hvstcrectQmy. 

COMMENT 

We are convinced that the improved results obtained in scries B arc 
definitely attributable to chemotherapj*. Kcvertheless, the two series of 
cases arc not altogether comparable because, in the past twenlj’ years, 
other changes in routine surgical management In all colonic cases maj' have 
influenced the results. A more accurate appraisal of the value of ^erao- 
Iherapy in surgerj’ of the colon could be obtained by comparing the results 
of two large series of colonic cases in which conditions were practicoll.v 
identical except that chemotherapy was cmplo.vcil in one scries. 

Since the organization of a special colon 5cr\‘ice in the Clinic nearly 
twenty years ago, all patients with lesions of the colon and rectum who are 
considered candulutes for major surgical treatment Lave received pre- 
operative treatment in the hospital for three to five days or longer, depend- 
ing on the condition of the patient. TIic principal objecti\es of the treat- 
menl arc; (1) lo decompress and cleanse the large bowel; (2) to comb-nt 
loss of blooil and to establish and maintain protein balance by blood trans- 
fusions, (S) lo combat dehydration by intravenous injection of saline and 
glucose solutions; (4) lo establish ami maintain concentration of vitamins, 
especially as reganls s-iLamins C .md K; (5) lo combiit potential infections 
by chemotherapy. 

In the fall of 1939 wc begin wring the sulfonamide compounds in colonic 
surgeri'. At first, perhaps because of the surgeon’s innate skepticism con- 
cerning the value of drugs. esi>ccially any dnig with such advance build-up 
us had been given lo the sulfonamide compounds, 5 to 10 gm. of the crystals 
were onjy occasionally- plitcetl in the peritoneal cavity prior to closure of llie 
Hounil in those cases in which perilomtis was fcarwl because of actual or 
suspected soiling. .\s evi»eriencc enlarged, the surgeon slowly, and perhaps 
with reluctance, became convinces! of the efficacy of the .sulfonamide coni- 
IKwimls and licgan lo use them routinely. Since 1912. following the research 
of I’olh. succinyl suUathiazole (miUasuxuline) has Ix-en given by moutb 
routinely as a preparatory nieasurc. 12 lo 15 gm. daily over a ^riod of 
thrw to five d.iys. In recent years, after the supply of {penicillin became 
readily available, this substance has been u«od freciucnlly os an ndd«l 
jnea.nire of therapy. Other than the inlrmluct'ion of chemotherapy, there 
Iixs l>een in the Clinic no major change in the management of colonic and 
rrclal lesions during Uie f>a.st twelve years. Since, therefore, Uicrc was only 
one variable factor of itn[Kirtnnce in Uw management of jiaticnts during 
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this period, it appeared worth white to compare the immediate surgical 
results in cases in which the patients had not had the benefit o! chemo- 
therapy with those in which the patients Jiad received it. For this purpose, 
the yearly hospital mortality rate of all patients who had undergone anv 



t'lS — MorUlilj aBintjg paUf (ill »»i1>jecl*<l lo npmtion for miligosnl Iwion* of the large 

inleelme ewl rectum, 1W1--JS15 

operation for cttrcinoma of the colon or rectum from I93| to 1945 inclusive, 
was compntctl. As figure 29 rcscaU. the mortality rale before 1039 varied 
between 15 and 20 per cent A slight drop occurrwl in 1939, the year in 
which the sulfonamide compounds were first easualb' or intermittently 
iise<l, and then, in 10 10, there was a precipitous droj> lo around 5 per cent, 
where the rate has since reniainoil 



In addition, the yearly surgical and resectability rates for the same 
twelve 3'ears were determined. The surgicid rale is clefinetl os the number 
of cases in which operation was performed divideil by the total number of 
cases in which a diagnosis of cardnoma of the colon or tectum was made. 
The resechibilJty rate is the number of patienf-s on whom resection was 
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performed divided by the number of patients on whom operation was 
performed. As indicated in figure SO, there has not been a decline either in 
the surgical rate or in the rate of resectability during the years of decline 
in mortality; instead, there has been an appreciable rise. 

Finally, in order to determine the influence of the factor of infection on 
the hospital mortality rale, the cause of death of all patients in this series 
was tabulated. Since peritonitis and pneumonia are une<3uivocali}’ infec- 
tions, it seemed pertinent to compare the incidence of these two complica- 
tions as a cause of death in those cases in which the patient had received 
little or no sulfonamide compound with those in which the patient had 
received adequate dosage of sulfonamide. As indicated in figure SI, the 
mortality rate in each category decreased as the years passed. 



Fig 31 — C«(ue« of dcalb Mortallly from Tmnous «sa«ei of drath following opcralions fof 
malignant Ininn* of tbe colon and nctuzn, l9afr-10IS. 


The marke«l reihiction in the hospital mortality rate as«ociate<l with 
the surgical treatment of dHcrticuHlis suggests that the indicalions for 
surgical treatment aliould probably be broadeneil. As indicalctl previous^', 
there is general agreement that uneompUcateil dis erlicuVitis should be 
managed consers-atis'ely and that surgical treatment should be advTs^l 
only if complications Lave devclopwl. Xonsurgical treatment has definite 
limilatioiis. It cannot be rclieil on to bring nlxnil complete subsidence of 
the inflammatory process, nor to present development of complications 
which will require oix-nition, nor even to free the |»alicnt from his symp- 
toms. It follows that in many ca^es under noiisurgical management, the 
I«iUent has some clUahilily and there is alwaj-s the liossibility of the subse- 
quent development of complications which will require «{>cralion. Further- 
more, ns we have dcmonslmtesl, the safest l>q>c of operative treatment for 
complicaleti divcrliciililis is the establishment of a colonic stom-a orad to 
tlie inflammatorj- segment of bowel, followci! by resection of the irn-olveil 
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segment after many months of the patient's living n ith his colonic stoma 
Both the reluctance to advise surgical treatment and the chqice of staged 
operations in the past is readily understanchible in vieiv of the former 
mortality rale of appro-<itnately 15 per cent IVilh a reduction of the 
mortality rate to about 4 jier cent, the proposal that ojieralions should be 
advised for less complicated diverticulitU may be seriously entertained 
It is probable, as well, that the suigical mortality rate could be reduced 
even further if patients with less extensile disease were operated on, and 
certainly a greater number of single-stage procedures and ei cu resections 
wiUi primarj’ anastomoses could be carried out safely. The advantage of 
removal of the involve<l -segment of bowel, with subsequent cure of the 
patient, is cvidcat when the uncertainty associated with nonsurgical man- 
agement is considered. 

SUM.MARY 

^\’hile the great majority of patients suffering from diverticulitis of tlie 
sigmoid portion of the colon respond satisfactorily to nonsurgical manage- 
ment, the complications of perforation, obstruction and fistula usually 
require operation. Surgical exploration, and frequently resection of the in- 
volved segment of colon, are indicated at times because of the impossibility 
of distinguishing with certainty between carcinoma and diverticulitis In 
the present series, carcinoma could not be excluded with certainty in about 
8S per cent of the cases in which a preopcratiic diagnosis was ventured. 

Local excision nt an inflamed <liverllculuin, or local excision of a fistula 
and closure of the wall of the bow’d was possible rarely, but was followed 
by unsatisfactory results in approximately h.ilf of the cases in which it 
was attempted. 

Tlie establishment of a colonic stoma orad to the lesion 'was associated 
with a hospital mortality rale of 5.1 per cent in those cases in which treat- 
ment was given in the era before chemotherapy was available and with a 
rate of I.l per cent in those ca-ses in which chemotherapy was employed. 
Excluding a small group of patients who died essentially of pelvic abscess 
and infection, a large percentage of the patients with a colonic stoma orad 
to the lesion remained clinically well .as long as the stoma was maintained. 
Of the patients wliose stomas were closed and resection of the bowel was 
not done, only about a third remained well. Results following closure of 
the stoma without previous resection of the involved segment of bowel 
were so unsatisfactory that we are of the opinion that, as a rule, resection 
should be done in all cases unless proof can be established of complete 
subsidence of the inflammatory process. 

Tile safest plan of treatment proved to be establishment of a colonic 
stoma orad to the lesion followed, after an interval of six to twelve months, 
by an exteriorization type of resection. Resections of this type were as-soci* 
ated with a hospital mortality rale of 13.6 per cent in the era before chemo- 
therapy but there were no deaths after chemotherapy became available. 
The results after both primarj* resection and following resections done after 
establishment of a colonic stoma were satkfaeforj’ in that approximately 
80 per cent of the patients wwe cured. The results were less satisfactory in 
the group of patients who underwent prim-ary resection witli end-to-end 
anastomosis of the bowel. 
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The employment of modem, chemotherapy in the surgical management 
of complicated diverticulitis of the sigmoid has partially eliminated the 
occurrence of .serious infections and thereby has been the major factor in 
the marhc<l reduction of the surgical mortality rate from 14.7 per cent to 
4.2 per cent. 

With the risk of operation so markedly reduced and in view of the 
obvious advantage of resection, serious consideration can be given to 
broadening the indications for surgical treatment for diverticulitis. 


CARCINOMA OF THE RECTUM AND RECTOSIGMOID* 

CL.\tjDE T. DIXON 

Some locnlize<l carcinomas of the rectum proper, in which the neoplastic 
<hscase docs not involve more than the mucosa and snbmucowi, may be 
adequately treated by excision without pro!onge<l interference witJi func- 
tional activity. In some instances it is neccssarj’ to divide the anal sphincter 
musclc.s completely in order to obtain satisfactory surgical exposure. It 
must be emphasized again and again Utat sucli local excision of malignant 
growths of the rectum can be carriwl out safely in only a small percentage 
of cases because most recta] carcinomas when first recognized arc of size 
and extent that preclude local cxcirion as an adequate operation. One may 
say therefore that by far the majority of recljd cancers reriuire some type 
of radical surgical procedure. 

Ilochenegg in 1888 suggested and carrier! out the “pull through” ojicra* 
tion for rectal cancer. In this procedure be frcetl the pelvic colon by means 
of an alKlominal approach, then by a perineal approach he excised the 
diseased s^ment of rectum or the entire rectum and then pulleil the 
healthy distal end of the sigmoid colon through the anal sphincter muscles. 
This appeared to be the answer to the problem of rectal cancer. There 
are, however, to my notion, two possible rcasonswliy this procedure may 
meet with disapproval. First, the ncrx’c supply of the internal sphincter 
may l>c severely interfered with, thus clinunaUng the iiivolunlaiy control 
of the bowel. Second, such a procedure docs not permit of radical excision 
of the i>crircctal tksuc, which often is shown to be the site of secondarj* 
spread of the »ll>ca5e. llochenegg’s procedure, now employed by Dabcock, 
Bacon and others, is npp.sranlly t>eing rejuvcniifeil. From iny experience 
the “pull through" or Ilochenegg oi>era(iQn for rectal cancer, like the local 
excision previously inenlioiiwl, has limited use; namely, only in small 
localize*! lesions. 

More radical surgical renios’a! of rectal carcinom.x is brought about by 
ibe Miles combine*! abdominopiuineal operation with a jicrmanent .singlc- 
Ixirr*-! nbdominat colonic stoma or by the jso-cji!1c*1 Krasfce or Ix>ckhart- 
Mummers- oi>rnition in which a itcrm.'tncnl loop Ijpc or double-barrel 
alMlominal colonic stoma is established on*! is followed by » i)crinenl re<ee- 

• At>nJ|mrnt ol poUi«l,nl in rull in Mnlioiw. 5 11-43 (M«r.) tOlH 
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tion of the rectum. The latter usually is performed as a secondary pro- 
cedure after the lapse of ten to fourteen days. 

The combine<l abdominoperineal operation carried out in a single stage 
may fad to meet .some of the requirements for which the procedure was 
designed. In the first place, most of the surgeons employing it emphasize 
the importance of radical excision in the abdominal portion of the operation 
and then during the perineal or fimd stage of the intcrs’cntion they fail to 
carry out a railical excision of the jrcrircclal tissues, which often are the 
site of direct extensian or nodal spread of the disease. In the original essay 
on the procetliire Miles slatcil Ih-it lateral spread of recUil cancer rarely if 
ever occurred. This view , as many of j'ou knoxv, has not been substantiated. 
True it is that the combined ab4lominoj>crincal procedure often effects 
{>ermancnt relief of rectal cancer. However, some patients for whom “cure” 
is expoctofl return boc.iusc of recurrence of the disease in the perineum 
Such recurrences, at least in p.«rl, aeconling to my observation and opinion, 
are due to malignant tissue or involved i>o<les which could have been re- 
moved in some instauct's had a more radical perineal dissection been 
carried out, for example, by wide cxcWon of the perirectal fat, fascia 
propria and levator ani muscles. 

It is imiwrtunt, I believe, to keep iti mmd that such radical, and I think 
neccvsarily radical, perineal operations arc associates! with considerable 
shock; therefore It is at present niy custom to perform the Miles (combined 
abdominoperineal) operation in two stages. At the initial procedure the 
abdominal cavity is approached by means of a low rectus incision. The 
colon is divided between two Payr clamps at a site near the level of the 
sacral promontory. The sigmohlal roesentcry, including (he superior hemor- 
rliohlal vessels, is divided and ligated. The posterior parietal peritoneum is 
incised onij' at the ha.se of the mesentery where the superior hemorrhoidal 
vessels are clamped, disxdal and figale<l The left ureter also is klenlified 
and isol.sted. Next tfie protim.sl emi of the distal sigmoid is inverted and 
the se^ent of bowel is droppesJ fw into the pelvis The sni.s)l defect in 
the posterior parietal peritoneum is repaired by means of two or three 
interrupted catgut sulurc.s. Finally, the distal end of the descending colon 
is brought Uirough the primary' incision or through n small muscle-splitting 
incision in the left iliac rc^on, establishing a single-barrel stom<t. In per- 
forming the colostomy the .interior peritoneum never is sutured to the 
bowel, which is held in place by means of a Payr clamp. The day following 
operation, the colon is opened by means of a cautery immediately beneath 

postoperative day. After a period of ten to fourteen days the colonic stoma 
is functioning satisfactorily. Such patients are out of bc<l on or about the 
fifth postoperative day. 

The second and final or perineal operation is carried out with the patient 
under low spinal or sacral anesthesia produced by 100 to 120 mg. of pro- 
caine hydrochloride. The patienl is placed in a reverse Trendelenburg 
position an<i the distal segment of bowel, which includes the rectum and 
sigmoid colon, is removed. An ounce (SO c.e.) of merthiolate is izistilled 
through the anus. Swabbing of the anbrccta! tissues must not be done, 
since this maneuver might force some of the ro-nlignant cells from the 
rectal growth into tJie lymphatic or drcnl.-itory system. Furthermore cer- 
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tain tj’pes of bacteria which occur in the lesions secondarily may be dis- 
lodged into the same channels, producing such serious or fatal infectious 
processes as bacterioides, a complication that I have emphasized iu previous 
publications. Next the anus is closed by means of a purse-string l^^pe of 
suture. Then with the caulerj’ an incision is made beginning at the level of 
the base of the coccjTt and extending about 3 inches (8 cm.) lateral to the 
anus downward to a midpoint in the perineum. Following this a similar 
incision is made on the opposite side. The coccj’x is then disarticulated and 
removed and the fascia propria is incised in the coccygeal region. Now the 
perirectal fat, fascia and levator ani muscles are widely removed from both 
sides of the bowel. The rectum is next freed by cautery dissection from the 
prostate gland or posterior vaginal wall. In the male, caution must be taken 
during excision to avoid Injurj' of the membranous urethra. After this the 
upper rectum is freed from the hollow of the sacrum by passing the left 
hand ccphalad between the bowel and the sacrum until the inv’erlcd end 
of the sigmoid is reached. It is then grasped and drawn downward into the 
perineal wound, the lateral ligaments or recbil stalks are divided and the 
entire dUtal segment is removed. Five grams (75 grains) of microcrystalline 
suUathiazole are placed in the peritone.nl cavity. The perineum is closed 
transversely and the perineal wound is packed by means of first, a large 
square of synthetic silk, and secondly a 4 inch (10 cm.) gauze pack varjung 
in length from 4 to C feel (122 to 183 cm.). Tbc cutaneous ^ges arc ap* 
proximated about the pack with catgut sutures. The pack is removed on 
the third postoperative day. On the fifth or swUi postoperative day, daily 
silz hntlis arc begun. 

Following this Ijpc of perineal resection tlie patient is kept in the 
hospital ten to fourteen days. Complete healing occurs in sit to twelve 
weeks This procedure I hnvoctrrle«l out in about scvcnly-five cases without 
o death. The sacrifice ot the superior hemorrhoidal vessels has in no in- 
stance caused necrosis of the distal segment of bowel. However some 
microscopic necrosis of the cancerous lesion does occur. I IxiHeve that tliis 
oj*cration U radical in nature and I Hunk that it has meriL Another possible 
advantage of this tno-stage combined aMominopcrineal procedure (com- 
bined with the onc-stage operation) is that, according to my experience, it 
gives rise to less "shock’* in patients sixty-five years of age or older and 
therefore there is lower morbidity and mortality. 

lun.-illy, in considering surgical procwlurcs of the removal of rectal 
canrer, a safe and quite radical operation and one nhieh I have found 
carries low risk is the Kraske operation, so-called. This cousisls in an 
ab<inminnl loop or doubic-barret colostomy followed in ten days or two 
weeks by fterinral or |x)slcrior resection of the rectum and rectosigmoid. 
In tills ofieration, as is well known, the abiiominal cavity is entered and 
explores! Iiy means of a low left rectus incision. A loop of distal descending 
colon or sigtnoal Is brought out and fixed in Utc midi>ortion of the incision. 
Fixation is accornphslaxl by passing a niblw-covcred glass lulic throiigli 
the mesentery of the Iwwel. abdominal wall then is closctl nlxmt the 
small loop or knuckle of the exlcriorizcsl colon. One sliniiM exercise great 
caution in cslablLshing this ty|»c of colostomy in onicr not to close the 
abslominal wall tf'O lightly araunil the iNmel. It this error U made, m-irkefl 
edema of the exleriomesl Imncl will ensue, cimsing a poorly fiincliontng 
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colonic stoma. Also, any slack or redundancy of the bowel proximal to the 
site of the colostomy will often permit the proximal segment of the bowel 
to prolapse, requiring amputation. The second and final stage of the opera- 
tion is carried out ns was previously discussed in describing the two-stage 
combined abdominoperineal operation, with one exception, and that is 
(hat in the Kraske type of operation with a loop colostomy, the peritoneum 
is opened during the n'ctil resection and the remaining distal end of the 
sigmoid is inverted and replaced in the |»critoneal cavity and the posterior 
incision is packed ns previously dcscril»<^ 

CAnCINOMA OF THE LOWER SIGMOID OR RECTOSIGMOID 

In 1030 I became interested in the removal of carcinomatous lesions of 
the lower sigmoid by means of a procedure which nould permit the re- 
establishment of continuity of the bowel Tins idea occurred to me for the 
following reasrms' I was impresses! by the good results which had been 
obtainctl in the care of reclosigmoidal carcinoma by the Hartmann opera- 
tion. This procedure is characterized by a one-stage resection in which the 
rectosigmoid or upper rectum is cut across a few centimeters distal to the 
growth. The upper rectum is then ins'erted and the remaining pelvic portion 
of the colon together with the growth is mobilize*). Tlicn the bowel is di- 
vid«i in the region of the distal descending colon. The proximal end of 
the latter is brought out as a single-barrel colostomy after removal of the 
intervening segment of bowel. Many of the patients who Lad undergone 
the Hartmann type of operation were found to be alive and well many 
years afterward and without evidence of return of the growth in the 
portion of the rectum which remnined. In reviewing many specimens 
removeil In this manner I was impresses! by the fact that the site of amputa- 
tion in the reclosigmoi<l or rectum was invariably* in close proximity to tlic 
cancerous process. Could it be then that carcinoma in this region or segment 
of bowel rarely if ever spread douinrard’ A careful stadj* of tlie literature 
revealed to me that only in rare instances did c.arcinoma spread downward 
into the lymph nodes farther than 2 cm an«l that when spread of such 
type did occur the proximal lymphatics were blocketl by the carcinomatous 
process. With this defluclion then as a justifiable basis, I began carrying 
out the so-called low anterior resection with re-establishment of Uie con- 
tinuity of the boisel. Lesions occurring from 6 cm. to 20 cm. from the anal 
margin may be suitably treated by the operation about to lie described. 

TECHNIC OF LOW ANTERIOR RESECTION FOR CARCTNOMA 
OF THE LOWER SIG.MOID 

The abdominal cavity is opened by means of a long, low left rectus type 
of incision and an exploratory procedure is carried out. The patient is in 
deep Trendelenburg position. First the liver is palpated for distant metas- 
tasis. Next (lie colon, beginning with the cecum, is examined to rule out 
the possible coexistence of other malignant lesions. The low sigmoidal 
lesion is iialpaled. If resection is thought to be feasible, the procedure ia 
begun by first incising the fused Literal peritoneum from near the splenic 
flexure of tlie colon dowm to the pelvic peritoneal fold. The loft ureter i' 
identified and isolated. Next, the ixwterior p.iriel.'il pcriloneum is oj>eno*l 
nicsially at a i>oint imineiliateiy cephalad to the superior hemorrhoidal 
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vessels. The mesial peritoneal incision is extended downward and along 
the base of the mesosigmold and curved around the rectovesical or recto* 
cer\'ical neck. The entire pelvic colon, rectosigmoid and upper rectum are 
then mobilized by freeing the inesosigoioid from the sacrum, beginning at 
the sacral promontory and extending to the tip of the coccjtc, by means of 
sharp and blunt dissection. The rectal ampulla is next mobilized from the 
vagina or seminal vesicles and prostate. In rectosigmoidal cancer situated 
at the j>elvic peritoneal fold it is necessary, in ofder to obtain satisfactory 
mobilization, to divide and ligate the lateral rectal stalks or ligarncnts. 
which contain the middle hemorrhoidal vessels. Complete mobilimtion of 
the entire pelvic portions of the colon and upper rectum having been 
obtained, the superior hemorrhoidal \essel 3 are next divided and ligated, as 
are the vessels in the mesenterj* of the distal portion of the descending 
colon. The latter is then divided between Payr clamps. 

I/ing, especially constructed curved rubber-covered clamps are thcTi 
placed across the bowel, usually across the upper portion of the rectum, or 
as far distal as possible from the lower margin of the growth. The bowel i'* 
now* divided between the clamps and the pelvic colon coMnining ibe iuTntrt 
is removed. The descending colon, already sui5ci<^nlly mobilized, is brought 
down and anastomosed as an open end-to-end procedure. Chromic catgut 
is employeil. Fi\e grams (75 grains) of sulfulhiazolc are sprinkled into the 
hollow of the sacnim. A long Pentose cigatcl dmin is employed, one end 
licing insertwl into the sacra! hollow near the tip of the coccyx and the 
other end licing brought out through the lower ond of the abdominal in- 
cision. This <lrain is liflesi out — not pulled out — on the eighth or ninth 
{xistojierative day. The lateral and mesial layers ot the posterior parietal 
iwnloncum are sulurtxl to the o<lges of the bowel, thus obviating any 
defect m the pelvis. The suture line of the anastomosis is kept intHiperi* 
loncally, if possible; however in low sigmoidal lesions this sometimes w 
impossible. Thus, the resection and rc-esUblUlunent of continuity of the 
l*owcl have Ijeen carried out. 

5ince such nnustonioscs arc diflieult it is ray practice at present ns in the 
]>asl to eslabhsii a temporarj* loop tsTw of transverse colostomy. Tills is 
nccomplishcil by bringing a small segment of the transvcr.se colon to the 
exterior in the upjicr end of the primary indstoU- 'Hiis segment of bowel is 
held in pLiee by means of a rublicr-covercd gla« tube passed beneath the 
gut through its mcscntciy. The abdomen is then closed alxjul Uic loop of 
extcrioriici! colon. Tlie latter is 0 |ienc<I by means of cauterj* the day follow- 
ing resection. Such colonic stomas may be closer! within three or four weeks 
follow ing resection. Spur-enish5«g damps arc cjoploytsl prior to closure of 
Ihc slonwis m alnut 75 per cent of the cases. An iiitm|>critoneBl IsTW of 
closure always is einployetl. 

During the jears 1930 to 1915, inclusive, I carrier! nut low anterior 
resection in .sVighllv more than 500 cases. Of tlii* niunlx’r, SIO patients had 
no evirlencc. on nUIrmiinn] explr>nitorj' oi>eralion. of rlLstnnl metastasis 
even though there was norlal invnU'rnicnt nrlpscent to the primiirj* lesion 
m mans of the cases. It is my optnirm that r>nc should consider tlml resec- 
tion in these 310 cases was emploi'erl with the ho|>eand idea of ‘'cure.” The 
distaner of the lesion from the anal margin (estifnatcrl during proctoscopic 
examinalhin) rangerl from fl cm. tn90 cm. In ninety eases the lr>sions were 



BtCTAUiU ASSOCIATEU WITH INTi-STLWL DI«.E.VS1:,S 1C7 

from 0 cm. to 10 cm. from the dentate margin. In the remaining 250 cases 
the cancer in the rectosigmoid and sigmoid was at a distance varying from 
11 cm. to 20 cm. from the anal mai^n. 

Tlic moTtaVily rate per patient in the carJier ofwrations s'aried from 9 to 
13 per cent. It is of special interest, I think, to note that since the use of 
sulfonamide drugs the hospital mortality rate has dropped dramatically. 
For example, from 10 H to lOW, 1 carried out 184 conservative losv anterior 
resections with two deaths. In one case, the cause of death was a type III 
pneumonia; in tlie other, death was due to coronary disease 

Some well-known and nhle surgeons doubt the value of sulfonamides 
The work of Polh and Knopp, substantiated clinically by Benson and me, 
proves I befievc Iwyond <foiibt that the preoperative use of sulfasiixidine 
or sulfathaladine, plus the employment of sulfathiazole at the completion 
of each operation, has greatly diminished the incidence of infection, thus 
lowering morbidity and mortality. I’reopcralively, sulfasuxidine or sulfa- 
thaladinc is administensf over n tlircc da}’ period. A total of 720 grains 
(48 gm.) is gi\en orally in divided <loscs at four hottr intervals Also, a 
nonreshlue diet, high in earboliyxlrate. Is employed. Gentle catharsis Is 
brought about by means of sotUum phosphate administered during the 
6rsl two days of preoperative management. Two to four drains (8 to 10 
pn.) are given every four hours. Also, during this period (two days) the 
rectum is gently irrigated with saline solution twice daily. On the third and 
final preoperativo <lny 2 fluidrams (7 c.c.) of p.aregoric are given each three 
hours. 

At the completion of resection and closure of (he colonic stoma, 5 gm 
(75 grains) of sulfathiazolc are placed in the abdominal cavil}’ near the 
site of the anastomosis. 

ITie five-year survival r,ile in 272 cases in which 1 have carried out the 
two-stage low anterior l}'pe of resection for cancer of the low sigmoid with 
rc-esUbiishment of continuity of the bowel Is 07.7 per cent, which I believe 
compares favorably w ith any type of proceilure, including those operations 
which necessitate permanent colostomy. 


UECTALGIA ASSOCIATED WITH INTESTINAL DISEASES: 

SYMPTOMATIC TREATMENT* 

J AIINOLV n\RGEN 

Among the most trying conditions encountered in the management of 
Intestinal disease is tiie anal discomfort which so frequently occurs as a 
major complaint. This discomfort is trying not only for the patient but 
for the physician as well. Frequently the anal condition so overshadows 
the basic problem that much effort is wasted and valuable lime is lost by 
directing all attention to the local anal discomfort instead of to the more 
serious and important disease in more proximal segments of the bowel. 

* Abitnct of paper published in foil In Slinnesot* Medicine. 3/. 501 -3)5? {.Apr.) IMS 
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However, experience has taught physicians that it is unwise to direct all 
the attention to the care of the inteslinal disease, for the patient’s comfort 
inevitably assumes an important place in the efforts to control a severe 
infectious intestinal disease or even the unpleasant sensations associated 
with the irritable bowel sjnidrome. Both may be associated witli very 
uncomfortable anal tenesmus or other forms of rectalgia. Once the anal 
discomfort is controlled, or at least ameliorated, the major problem may 
he attacked more leisurely or at least with greater confidence from the 
standpoint of both the patient and the physician. 

One may actually be surprise*! to see a severe di,irrhea subside or lessen 
with the control of a patient**! anal disorder, albeit this may liave little 
direct bearing on the treatment of the disease causing Uie diarrhea. It is 
rarely wise to indulge in any reparative anal surgical procedure in the 
presence of intestinal disease but the importance of estabibhing anal 
comfort sometimes by the most simple means cannot be overrated. The need 
for control of anal discomfort has often assumed such major proportions 
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ih.il m.niy .sv mptnmalic measures 1i.tvc been inv'okcsl including hot silz 
baths, anal irrigations and a variety of local medicaments. It has long been 
known that ethyl aininobenzoatc (Ivctizocame) has a particularly soothing 
effect « hen opplictl to the anal region of Uie.se sufferers. The problem of the 
inethoil of iu application, however, has not been easy. Wicn prepnreil in 
tlws lorn \>l a TccVal Vt can be readily inserted bj- llic patient 

himself. A siipp<i«ilory containing a sooUimg mixture of benzocaine, oxy- 
<luinolinc sulfate, kdsam of rcni and ephedrinc hydrochloriile in cocoa 
butler has provol suitable.* 

Three groups of symptoms in as many ty|»cs of patients have Itecn 
jwrticularly heljieil by this tyitc of sup^'.itory; Uiose patients willi the 
an-il tenesmus aiii! rrclalgia ns»ocuilnI with the irritable bowel sjnidromes, 
Uiose wiUi llic misery of severe anal infection and those with the di.irrhea 
of infectious intestinal tlisease. In a grou[> of ptUenls who were afflicted 

• Vbi«itu,)jr «atmratmnlin>n«,iup(>l,n)b)-T>i<- M«lic»>neC«initiooy, JiJ 

V'sTKk Plnxl, Nfw Vorl Cilj, New York. 
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with chronic ulcerative colitis and who had rather severe diarrhea, decrease 
in the number of stooU occurred in at least half the cases after use of this 
type of suppository. The tabulation Illustrates this change in a small group 
of patients. Similar results have been obtained in a much larger series of 
cases. 

Anj' relief due to medication of this type is purely symptomatic. How- 
ever, it becomes much easier for the physician to control the other more 
serious lesion after the patient’s suffering from anal discomfort has been 
wholly or partly rclicvcil. 

There may be other substances the use of which will result in similar 
relief. In this study, ethyl aminobenzonte (bcnzocaine) jn a suitable formuha 
in the form of a suppository has been of striking help m allaying anal 
discomfort. It is likely that patients witli other painful anal conditions 
might be benedted by the use of such a suppository. 


MARKED ABDOMINAL BLOATING NOT DUE TO GAS BUT 
TO A NEUROSIS OF THE ABDOMINAL WALL* 

WALTER C ALVAREZ 

Years ago I began to see that in the case of certain nervous or psi-cho- 
pathic women who bloated until they looked decidedly pregnant, the cause 
could not be gas. ^liy? Because (1) when the abdomen was distended it 
was not parttcuUrly tympanitic; (2) as the swelling went down, sometimes 
suddenlj". there was no passage of flatus, and (S) H’hen a roentgenogram 
was made of the big abdomen it could be seen that there was no excess of 
gas in the stomach or bowel. That there w-as no organic disease in the 
abdomen was indicated by the fact that in almost every case several 
exploratory operations had failed to reveal anything significant. A number 
of organs such as appendix, gallbladder and uterus had been removed but 
none of this operating bad resulted in any permanent relief. 

My recent review of the literature showed that the disease has lieen 
described many times before, usually under the heading of phantom tumor, 
phantom pregnancy or pseudocyesis, A number of the men who wrote 
about the disease came to see, as I did, that the syndrome could not be 
due to jfatufence but must be due to a neurosis of the musc/es hiimg the 
abdominal cavity. Several noted that with an anesthetic the tumor would 
disappear in a moment, without the passage of flatus, and w ould come back 
again as soon as the effects of the anesthetic wore off. 

I here report briefly seventy-four cases of neurotic bloating. A more 
complete report will be published later, together with a review of the 
literature. There are several varieties of the syndrome, some severe, painful 
and disabling, and others in which the dktention is mild and incidental to 
other more serious troubles. In a few cases tbere is severe constipation or 
symptoms strongly suggestive of acute intestinal obstniclion. In some cases, 

• From the Transaclioni of the As»ociatiba of American Pliyskians 191“ 
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However, experience has Inught physidans thal it is nnvrise to direct all 
the attention to the care of the intestinal disease, for the patient’s comfort 
inevitably assumes an important place in the efforts to control a severe 
infectious intestinal disease or even the unpleasant sensations associated 
with the irritable bowel syndrome. Both may be associated with very 
uncomfortable anal tenesmus or oilier forms of rectalgia. Once the anal 
iliscomfort is controlled, or at least ameliorated, the major problem may 
be attacked more leisurely or at least with greater confidence from the 
standpoint of both the patient and the physician. 

One may actually be surprised to see a severe diarrhea subside or lessen 
with the control of a patient’s anal disorder, albeit this m-ay have little 
direct bearing on the treatment of the disease causing the diarrhea. It is 
rarely wise to indulge in any reparative anal surgical procedure in the 
presence of intestinal disease but the importance of establishing anal 
ct'mfort sometimes by the most simple means cannot be overrated. The need 
for control of anal discomfort has often assumed such major proj>ortions 
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that many syinptoraalic measures luivc been iavokn! incliiilitig hot silz 
iKiths, anal irrigations and a variety of local medicaments. It has long liccn 
known that ethyl aminobenzoate (bciit<»a»\ne) has a particularly soothing 
effect when applied to the anal region of these sufferers, llie problem of the 
methwl of its application, howe\'er, has not l»oen easy. IVlien prep.irecl in 
the form of a rectal sup^wsvltwy it can lie readily inscrleil by ibc j>alicnt 
himself. A supiwsitory containing a soothing mixture of Wnrocalne, oxy- 
qumollnc sulfate, iml^m of Peru and ephedrine hyclrochlorule in cocoa 
butter has jmActl suitable.* 

Three groups of tiiplc>m<t in as many types of p.itictits have lK“eii 
jwrticularly hcljxil by (hi* type of suppository': those patients willi the 
anal Icnesimi* and reclalgm avociated with Uic irritable bowel syndrome*, 
those with the misery of severe nnal infccliun and those with the diarrhesi 
of infectious inleslin.'il dl«caw. In a group of patients who were nITlictcsl 

• Slslmsl ttvd to Ihli itu.ty «rsi rrct.l rac.!«w.»uppl.r.l hy The Molkwie Oirmru-. 
Vsriek Slrrtl, New York City, New Yofl. 
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with dironic ulccralive colitis and who had rather severe diarrhea, decrease 
in the number of stools oociitred in at least h,nlf the cases after use of this 
type of sHppositorj'. The tabulation illustrates this change in a small group 
of patients. Similar results have been obtaincf] in a much larger series of 
cases. 

Any relief due to medication of this tj'pc is purely symptomatic IIou- 
ev'er, it becomes much easier for the physician to control the other more 
.serious lesion after tljc patient's suffering from anal discomfort has been 
u holly or p.irtly relieved 

There may be other substances the use of which will result in similar 
relief In this study, ethyl nminobenzoate (benzocainc) in u suitable formula 
in the form of a suppository has been of striking help m allaying anal 
discomfort. It is likely that patients willi other painful anal conditions 
might be benefited by the use of such a suppository. 


hURKED ABDOMINAL BLOATING NOT DUE TO GAS BUT 
TO A NEUROSIS OF THE ABDOMINAL WALL* 

WALTZn C. ALVAREZ 

Years ago I began to sec that in the case of certain nervous or psycho- 
pathic women who bloated until they looked decidedly pregnant, the cause 
could not be gas. TVliy.® Because (1) when the abdomen was distendetl it 
was not particularly tympanitic; (2) as the spelling went down, sometimes 
suddenly, there was no passage of fiatus, and (8) s\hen a roentgenogram 
was made of the big abdomen it could be seen that there was no excess nf 
gas in the stoznndi or bond. That there was do orgRTiic disease in the 
abdomen was indicated by tbe fact that in almost every case several 
exploratory operations had failed to reveal anything significant. A number 
of organs such as appendi-X, gallbladder and uterus had been removed but 
none of this operating had resulted in any permanent relief. 

My recent review of the literature sliowed that the disease has been 
described many times before, usually under the heading of phantom tumor, 
phantom pregnancy or pseudocyesis. A number of the men who wrote 
about the disease came to see, as I did, that the syndrome could not be 
due to iTatufence but must be due to a neurosis of the muscles fining the 
abdominal cavity. Several noted that with an anesthetic the tumor would 
disappear in a moment, without the passage of flatus, and would comeback 
again as soon as the effects of tbe anesthetic wore off. 

I here report briefly seventy-four cases of neurotic bloating. A more 
complete report will be published later, together with a review of the 
literature. There are several vaiielies of the syrndrorae, some severe, painful 
and disabling, and others in which the distention is mild and incidental to 
other more serious troubles. In a few cases there is severe constipation or 
symptoms strongly suggestive of acute iotestinai ohslrucllon. In some cases, 

* Front tbeTranjaelloos of the Aisodsjkoi cf Ameriesn PLysicians C9'89’^L 19 tT. 
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different from those described here, a woman will be sure she is pregnant, 
and she will remain bloated for months, perhaps with amenorrhea, morning 
nausea and enlargement of the breasts. 

DEFIXmON 

The essential point in all the cases here described is that the bloating 
was not due to gas in the digestive tract but rather to a peculiar contraction 
of the muscles lining the back and sometimes the top of the abdominal 
cavity. This contraction, associated often with the assumption of a lordotic 
posture, api>eared to throw the abdominal contents forward and somewhat 
ilownward toward the pclris. In the Ijiic of case here described, the p.ilient 
at Brst tended to bloat only on occasional days. The spelling usually came 
up slowly during the day and went dotvn during the night, but sometimes 
it came up suddenly and sometimes it remained for several days. In none 
of tlie cases described here did either patient or physician suspect preg- 
nanew 

THE MECHA^^S^t OF THE BLO.ATING 
When it became clear to me that in these cases the distention was not 
due to gas. the next question was. Might it be due to a massive angio- 
neurotic edema of the intestine? Somewhat in favor of this view was the 
(act that in seven of my ca«cs the woman lendesl at limes to bloat all over 
with a poorly explained edema. But that edema of the abdominal contents 
was not the explanation for the bloating soon became obvious when I saw 
several women distend niarke<lly in a moment or in a few minutes and then 
go flat cither instantly or in a few minutes after (I) the induction of s})inii] 
or pcnlolliid or ether anesthesia; (2) blockage of the splanchnic ners'es 
with an injrelion of procaine; (3) tbc onset of an attack of vomiting, or 
(I) n hjTxxlermic Injection of morphine, necaiise I could not imagine any 
way in which the vnliiinc of the nlnlominul contents could be so suddenly 
much increases! or so suddenly reslorcsl to normal, I concludctl that in 
most ca>es of this form of bloating there is no increase in the volume of the 
abdominal contents. Absml the only other ix»-.sibilily is that bloosl might 
pour into much dilale<l bloo«l se^^els in the alxlomcn but Hint does not 
nplx*ar likely. 

Along the way it was ob^ervcsl nl'O that many of the patients, most of 
them women, when LloatesI, were more than usually lordotic, and Ibis had a 
marknl effoel in pushing the nUlomen forwanh Just ns one can pull in 
one's nlxlominal niitsclcs one can also push them out. As was to Iw c.xi>cclcd 
from this, when one of those marke<liy hloatet! women was made to lie su- 
pine. c-iiKvinlly with the knees up, .slic generally lookct! much less bIoate<l 
and 'be tiiigbl even g<j flat. If plaeesl on her side m Itb her thiglis flexed on 
the alxfotnm ns for n spinal puncture, the lonlosis was os ercome, and witli 
ibis, even n ludly distendisl nlMloinen was likely to gr. ||nl and soft, rsually, 
in *ueb ca»es. the moment the woman got up nncl sbnitiKsI into her old, 
marknflj lonlotic posture her bloating came right Uiok. 

Curiously, in some of these cases ilie altdominal wall was hanl, but in 
others it w,ss soft. .V feature which helpesi convince iiie that this syndrome 
is due to n neurosis of the nlMloiniiul wall was the <ll«covcr>' of severd 
rases in which the bloating or the contraction of the nl»*!omin.sl mu*cles 
ins-ohrs! only half of the alxfomen or only one qnadmiit. In the c:iscof one 
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woman llic conlraolions would come in only short segments of one rectus 
abdoTuinis muscle. In another case it was doubtless significant Uiat with 
the cramping of the nlxloimnal muscles there was cramping of the muscles 
of the arms and leg*. 

Interesting also was the fact that in a few Ciises the diaphragm could he 
•seen with the roentgcnoscope to be inTOlved in the sp.Tsni. It (lescender! as 
tar as it could go and then moveil hut little In other cases I could not see 
that the diaphragm dcsccndwl abnormally Even if it had it could not 
have produced all the bloating Weeausc of the cervical innervation of the 
<liapliragm, so far removed from the inners'alion of the other abdominal 
muscles. It seems nil (lie more prolmhle (hat the center that gives rise to 
disturbance is up in the brain 

I admit that in some cases, especially when there was no marked lordosis 
or no markwl flattening when the patient lay down, I was not sure as to 
the mechanism that produced the bloating All I was sure of was that there 
was no excess of gas in the abitomcn There appear to be variations in the 
technic by which n neurotic woman c.an proiluce a protuberant abdomen 

SV.\tPTOMS 

Mmi,\ of the putient.s m the uttucks suffered from abdominal pain, 
sometimes so severe that they walked the floor Because of this, a few 
became habituatetl to morphine. In some the pain was constant, in others 
it was rliythmio, in still others it tras only a feeling of tension arising 
npparentl.v in the contraction of the muscles of the abdominal svall. In a 
few cases the main difficulty svas the sense of ensbarrassment because of the 
nijpcarance of pregnancy. 

In all but n few* cases, <iuring the attack intestinal contractions appeared 
to be quieted. Intestinal gurgles wore faint or absent, the bowels rarely 
moved, and there was rarely any passage of gas Most of the women, 
however, could eat and digest while bloated. 

Quite H few of the women were nauseated in the spells, and u few some* 
times vomited. Most of them were constipate<l but it was cle.ir that con- 
stipation was not the only cause of the (rouble. Curiously, some got relief 
if the bowels did not move for several day*; they even said they thought 
they would be well if they never hud to go to the toilet. Evidentl.v. in these 
cases defecation was a trigger that set off an attack of spasm in the abdom- 
inal muscles. 

Slost of the patients had a good or a fair digestion between the attacks. 
Curiously, in the ca«e of the women, menstniation was rarelj* a factor in 
bringing on tlic spells. 

A number of the women, in spite of all their suffering, tended to gain 
in weight. 

Intcr\al between Attacks. — As is (he case with many neuroses, with the 
passage of j’ears the Interval betwe«i attacks tendftl to diorten until the 
woman was bloating practically every day. 

Terminal Gorgle. — In a number of the cases, the attack usually temii- 
nated shortly after the patient heard a peculiar gurgle in the abdomen. 
This suggested that the “sloim" which produces! the contractions of (ho 
abdominal muscles also kept t}te bond quiet. 
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THE TYPE OF PERSON WHO BLOATS 
In tbe series of seventy-four cases there were sixty-nine woraen^ and 
five men. ThU type of sex distribution alone indicates a purely functional 
origin for the disease. Twelve of the women were single and most of these 
were too psychopathic, asexual or physicaUy handicapped to gel married. 
Most of the married women were highly nervous, neurotic, psychopathic 
or unhappy. A number suffered at times from definite hysteria. One was 
occasionally hypomanic, and several had spells of depression. Many were 
relatives of the insane, and many were constitutionally inadequate with 
poor pelvic organs, tliey were hjiiersensitive and overly reactive, and their 
neives were playing tricks with them. A tliird of the svomen suffered or had 
suffered from migraine, but my impression b that the sj-ndrome of bloating 
is not simply an equivalent of migraine. 

JIany of the women were decidedly allergic and sensitive to many foods, 
but this appeared only to be a complicating factor. Certainly I never cured 
one of the patients with an elimination diet. In many, the overly sensitive 
digestive tract appeared to be a trigger area for the production of the 
neurotic contraction of the abdominal muscles. 

The Men Who Bloated. — There were five men whose bloating appeared 
to be typically muscular in and all showed signs of neurolicisra. 

THE RESULTS OF EXAMINATION WERE NEGATIVE 
PracUcally all of the patients were thoroughly examined many times by 
good internists, but nothing significant was ever found. 

THE FIRST ATTACK 

In a number of cases tlic first attack could be traced to an unhappy early 
marriage, a divorce, or some other trying experience. The disease commonly 
began in youth, often around the age of seventeen. 

THE EACITINC CAUSES 

Many of the bloaters knew Itwil their attacks were likely to come wiUi 
any excitement, annoyance or unpleasantness, or from much standing or 
walking, or anytliing that producc^l fatigue. Many noteti also Ibnl any 
Largo meal was likely to proiluec Uic distention. Some got along fairly well 
if they nlc ju-st enough to keep them alh'e. and soiuc could go out in the 
evening with s.Tfcly if they would eat nothing oil that day. 

Thai \\tt eating only tnwbed off a trigger in stomach or bowel was 
Indicntcd by Uie fact that tmtiy of tbe persons blojitcd the minute they 
drank a gU-ss of water, ule a few moulWuU of food, look an enema or 
dcfceatwl. 

TltEATtlE-NT, OK .MODE OF RELIEF 

Many of the patients learned that they could get some relief by lying 
down and resting. Othem be, with tbe exception of a hypodermic injection 
of morphine, dilaudid or deinerol, there wm iiraclically nothing Uiat would 
give them any relief. The bloating nhidh came up slowly during Uie day 
usually went down s{>ontaneoi!sIy during tbe night. 
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Operations. — ^As noted before, no operation of any t>T)e ever cured the 
patient. Even the removal of a diseased gallbladder only helped somewhat. 
One woman «Tote that after leaving the Mayo Clinic she underwent a 
lumbar s^^'mpalhectoiny, later a left phreniootomy, and still later a bilateral 
splanchnicectomy without any benefit. Evidently, the cause of the trouble 
is not to be foun<l in the abdomen; it almost certainly is in the central 
nervous system. One important point is tliat, whenever during the anes- 
thctiialion of one of tliese patients the “tumor” disappears, any proposed 
operation should be cancelled. 


PROC.VOSIS 

Unfortunately, I was not able to keep in touch with many of these 
patients after they left the clinic. Ifowcvcr, in maD 3 ’ cases I could look back 
and see tbal the disease had been giving trouble for from five to thirty 
years I <lid Icam through correspondence that in a few cases the bloating 
jiraclically stopped when the patient’s life became easier or when she ad- 
justed well to an unpleasant situation. 


THE IMPORTANCE OF PREOPERATIVE AND POSTOPERATIVE 
CARE IN INTESTINAL SURGERY* 

CLAUDE F. DIXON 

From the beginuiog, the greatest single factor in the cause of deatli in 
intra-abdominal operations has been infection. The same is true today! 
This statement has been confimied time and again at autopsj*. 

During the past six or seven years, however, the morbidity and mortality’ 
rales in intestinal surgery have been reduced considerably. 'What is Uic- 
reason for this? It is the opinion of my colleagues and myself that the 
employment of bacteriostatic agents and antibiotics is the answer. In the 
beginning, permit me to say that I am fullj* aware of the fact that the agents 
just mentioned h-ive been used and are still frequently used emptrically 
and that many patients so treated undoubtedly would have recovered 
without their emploj'ment. 

It is my intention in this presentation to emphasize the apparent effect 
of certain sulfonamides, penicilfm and streptomycin on patients who Aas'e 
undergone intestinal operations. Our OTOr-all hospital mortality rate has 
decreased from about 15 per cent to less than 5 per cent (on the basis of 
patients, not operations) since the employment of sulfasuxidine (succinyl- 
sulfalhiazole) prior to operation has become routine. As is well kno)vn, this 
sulfonamide is poorly absorbed by the blood stream. Its effect, as demon- 
strated by l*oth and others, is to decrease appreciably the number of 
coliform organisms in the feces. 

Until recently’ it was our custom to administer preojwralivcly to patients 
who were to undergo an intestinal surgical procetliire a total of 720 grains 

• From the Journal of Ibf MicbS^sn St4te Medkat Society. (In pre»».) 
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THE TYPE OF PERSON WHO BLOATS 
In the series of seventy-four cases there were sixty-nine women^ and 
five men. This tj’pc of sex distribution alone indicates a purely functional 
origin for the dbease. Twelve of the women were single and most of these 
were too psychopathic, asexual or physically handicapped to get married. 
Most of the married women were hi^li' nervous, neurotic, psychopathic 
or unhappy. A number suffered at times from definite hysteria. One was 
occasionally hypomanie, and several had spelb of depression. Many were 
relatives of the insane, and many were constitutionally inadequate with 
poor pelvic organ-s, they n-erc fa>T>ersensiliveand overly reactive, and their 
nerx’cs were playing tricks with them. A third of the women sufferetl or had 
suffered from migraine, but my impression is that the syndrome of bloating 
is not simply an equivalent of migraine. 

Many of the women were decidedly allergic and sensitive to many foods, 
but this appeared only to be a complicating factor. Certainly I never cured 
one of Uic palienla with an eliminalioa diet. In many, the overly ^ensttis'e 
digestive tract appeared to be a trigger area for the production, of the 
neurotic contraction of tlie abdominal muscles. 

The Men Who Bloated. — ^I’beic were five men whose bloating appeared 
to be typically muscul.nr in lj*pe, and all showed signs of neurolicistn. 

THE RESULTS OF EXAMLNATIOS WERE NEGATIVE 

Practically all of the patients were tbotougldy examined many times by 
good internists, but nothing significant was ever found. 

THE FIRST ATTACK 

In a number of cases the first attack could be traced to an unhappy early 
marriage, a divorce, or some other trying experience. The disease commonly 
began in youth, often around the age of seventeen. 

THE EXCITING CAUSES 

Many of llie bloaters knew that their attacks were likely to come with 
any excitement, annoyance or uiiplc.-is.inlness, or from much standing or 
walking, or nnytliing that prodiicctl fatigue. Many noted also that any 
large meal «ns likely to produce the distention. Sonic got along fairly well 
il they ale just enough to keep them alixT, and some could go out in Uic 
evening with Kifety if they would cat iiotfiing all that doy. 

That the eating only touched off .t trigger in stomach or boael was 
indicatrt) by t)ie fact th.al many of the persons bloated the minute they 
drunk a gUss of water, ate a few mouthfuls of food, took an enema or 
doffcateil. 

TREATMENT, OR MODE OF RELIEF 

Many of the piilicnts h*ariicd that they could get some relief by lying 
ilo« n ami reslmg. Otherw Isc, with the excciition of a h^T>odcnnic iniection 
of morphine, ililaudid or demerol, Ibcrc was practically nothing that would 
give IhcTD any tvliel. The blouling which came up slowly during the day 
uvually ^enV down si«oiituneou»ly during the night. 
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Operations.— As noted before, no operation of any tj^pc ever cured the 
patient. Even the removal of a diseased gallbladder only Iielped somen'hat 
One woman wrote that after leaving the Sfa^o Clinic she underwent « 
lumbar symp.Tthccloiny, Jafera Je/t phrcnicotomy, and still later a bilateral 
splanclmicccloniy without any bcnc^t. Evidently, the cause of the trouble 
IS not to be found in the .abdomen; it almost certainly is in the central 
nervous system. One important point is Uiat, whenever during the anes- 
lliclization of one of Uicsc patients the “tumor” disappears, any proposed 
operation should be canceller!. 


rnoGsosts 

Unfortunately, I was not able to keep in touch with many of these 
Iiatienls after they left tlic clinic. However, m manj’ cases I could look back 
and sec that the disc.ase bail been giving trouble for from five to thirty 
years. I did lenm through correspondence that in ti few cases the bloating 
practic.ally stopped when the patient’s life became easier or wjjen she ad- 
justeil well to an iinpIcaN-mt situation. 


THE EMPOnTANCE OF FBEOPEHATIVE AND POSTOPERATIVE 
CARE IN INTESTINAL SURGERY* 

CL\UDC F. DIXON 

From the'bcginning, the greatest single factor in the cause of death in 
intra-abdominal operations itns been infection. The same is true today! 
This statement lias been confirmed lime and again at autopsy. 

During the past siv or seven jears, however, the morbidity and morUdity 
rales in intestinal surgery have been reduced considerably. What is the- 
reason for this? It is the opinion of my colleagues and myself that the 
cmployiiiont of bacteriostatic agents and aolibiotics is the answer. In the 
beginning, permit me to say that I am fully aware of the fact that the agents 
just mentioned have been used anil are still frequently used empirically 
and that manj" patients so treated undoubtedly would have recovered 
witliout their employment. 

It is my intention in this prescnlalion to emphasize the apparent effect 
of certain sulfonamides, penicillin and streptomycin on patients who hare 
undergone intestinal operations. Our over-all hospital mortality rate has 
decreased from about 15 per cent to less than 5 per cent (on tlie basis of 
patients, not operations) since the employment of sulfasuxidine (succinyl- 
sulfatliiazole) prior to operation has become routine. As js well known, this 
sulfonamide is poorly absorbed by the blood stream. Its effect, as demon- 
strated by I’oth and others, is to decrease appreciably the number of 
coliform organisms in the feces. 

Until recently it was our custom to administer preopera lively to patients 
wbo were to undergo an intestinal surgical procedure a total of 720 grams 

• From the JournsI of the Michigan State Medical Society. (In preM ) 
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place 5 gm. of sulfalhiazole in the peritoneal cavity at the completion of a 
resection of the bowel. 

The yaftie of suffasu^ufme in mlcsliiuif surgery has recently been re- 
einpha.siz«} by Poth Ife tfemonsfratcif. in mtOstinal operations earned out 
in iiogs, that if an end-to-end tyjie of anastomosis, open ractliod, w.is 
employed after preoperative ndministration of siil/asiiYidine for ten days 
the site of the anastomosis hcalci] rapidly leaving only a faint hairline typi 
of <car where the bowel ends hcalcil. Microscopic studies of sections made 
through those sites of anastomosis were ch.iracterired b.s evidence of rapid 
formation of fibroblasts A high niorUtlity followed similar intestinal 
resections pcrformeil by the open method of end-to-end anastomosis when 
preoperative preparation with sntfnsiiYidinc w-as not carried out, and in 
the aiiimnls that surviverf there was an ugly ulcerating scar at the site of 
tlie anastomosis. Jlicroscopic stiidi* of sections cut through these sc.sr.s 
revealed only a few fibroblasts. 

MESCSTERIC THROMBOSIS EIPERtMESTALLt' PRODUCED 

Poth further dcmonstrulwl in studies on atiimals that if sulfasuvidinc 
was adminUtcrcil for ten to twelve days prior to ligation of the mesenteric 
vessels, 80 per cent of tlic animals survived Extensive necrosis of the 
intestine was found at autopsy in (he 20 percent which died. Ily frequontiv 
opening the abclomin.sl cavity of the .mim.ds that rccovenxl (SO per eentl 
it was obveri'crl that in-irkeiJ venous engorgement of Uie intestine occurrwl 
and this was followed by formation of a plastic exudate; also it was noted 
that the life of the segment of bowel, and even llie life of the animal itself, 
dcpendftl on rapid formation of blood vessels between the segment cleprivwl 
of blood supply and an adjacent organ such as another segment of bowel 
or (he omentum. At the lime these aninuiis were killed the segment of 
Imwel which had been deprived of its v.sseo?ar supply appeared normal 
except that it firmly adhered to the adjacent normal structure previously’ 
mentioned. When similar experiments were cairied out on animals without 
preparation with sulfasuxhlinc, 80 jier cent died in four days because of 
extensive necrosis of the inlestine- 

Progress in medicine is slow and perhaps it sliould be so. Jfany surgeons 
still are of the opinion that certain sulfonamide and antibiotic substance* 
are useless or of no value, for example, in intestinal resections. Their cry is : 

If good technic is employed, good results will be obtaineil. According to 
my knowledge, all who are interested in surgery do not now, or never have, 
argued against good surgical technic; it is my belief that those who argue 
against the proper employment of twcterioslatic agent* and certain anti- 
biotics arc viewing facts (lirongh jaundiced eyes 
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THE DErnTD ONSET OF “THREE MONTHS’” COLIC TN 
PRE^rATURE INFANTS* 

PAUL P. PIERCE 

So-called lliree iiionth«‘ colic manifested by severe, prolonged, par- 
ojcj'smal crj'ing in infants during the early weeks after birth is a well- 
recogniicd problem among practiring physicians. Despite manj' advances 
in melJiods of infant care, there has been little accomplished in adequately 
crpliining the cause of this condition or its prevention or treatment. 

It is well recognized that this Ijpe of behavior b seldom manifest in 
nurseries for newborn infants although some infants seem to give indica- 
tions of polcnlblilics for colic by their excessive irritability and their 
unusually large foo<l requireraeiits. This is seldom enough to warrant the 
prognosis that excessive crying will occur after dismissal to the home. It 
has been noted that full-term infants frequently begin to erj* in increasing 
amounts a few days after going home from the newborn nursery. In the 
experience of my colleagues and me, the onset is usually wUea the infant 
ia from two to three weeks of age. As is well recogniied by both physicians 
and TDoUiers, the symptoms are likely to end spontaneously when the 
infant is about three moalhs of age. This characteristic in the time of onset 
and in the duration of Uie symptoms would seem to be most adequately* 
explained by considering that a developtncnUl factor b nt least partially* 
responsible for the disturbeil physiologic niechonisra which causes the 
sy'mptom complex. 

Recently, «« have obscrvc<l with interest the course of paroxj'smal 
crying in a n(inil>cr of premature infants. It has been noted that the onset 
was delnyed fora period of time approvimaUngtheir degree of prematurity. 
Tliis has f»cn obsers’cd even in an infant weighing 2i pouneb (l.l kg.) 
at birlli «ho«c perio'l of lioqutalitalion »n the newborn nursery totaled 
sixty days. 

In each cose, the infant, who previously had been <iuiet and progressing 
normally, manifested excessive crying when approximately two weeki 
older Uian the cxiwctvd ilalc of his delivery. This has not been explainable 
on the basw of inipTOjwr fwling technics nor by liunger. The infants were 
allowed adequate caloric intake. Tlic crying seemed to oppear when the 
infants had rc.nch«l n certain sUlc of maturity' and was not simply the 
"awakening process” obsersT«l normally as prcm.iture infants grow older. 

hty nssocuitcs and I have no j»rovcsl explanation for these observations. 
Until more Is learned about the pathogenesis and pathologic physiolo^' in 
colic, perhaps an a>lc(iiialc ansuer will not l>e available. While many views 
h.ave been cxprrvied as to the most likely’ cause of Uie condition, no one of 
them lias proved to be entirely satisfactory* In itself. Such factors as under- 
feeding. os-erfeeding. improper feetling tecJinies. ga5tro-intcsUn.al allergy*, 
autonomic ners'c iinlvilance and others arc probably partially responsible 
either alone or in combinations In many of the cokx. Because of the ob- 
served time of onset and duration of symptoms in both fuU-lenu and 
premature infants, it is our belief Ihal a devclopmcnlal factor also con- 
tributes to the eaiisc. The nature of this factor is not known but it would 

• Al«>ix»est til jwptr fat luBfai tW Amrrirxa louriut of of CfiMmti- 

rs fr«i.) tsts 
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Seem reasonable to assume Utat il may be primarily related to the state of 
maturity of some part of the ncr\'oiM sj'stera Further basic study concern- 
ing Uiese points is needed 
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genito urinary diseases 


THE USE OF STREPTOMYCIN IN THE TREATMENT 
OF TUBERCULOSIS OF THE URINARY TRACT* 

EDWARD K COO^ aso LAUREXCE F. GREF.CT. 

Approximately two and a ball years ago, following tlie discovery by 
■Wnksman o! a new antibiotic, slreptomycin, wc began the clinical investi- 
gation of the use of this agent in cases of tuberculosis of the urinary tract. 
In view of the prolonged period of investigation which we felt would be 
necessarj’ to carry out such a study, it did not seem wise or safe to deny 
any patient who had tuberculosis of the kidney the benefits to he obtained 
from operation. In eases of unilateral renal tuberculosis wlien the other 
kidney nas normal and free of the disease, treatment rem-ained the sameiu 
presnously, that is. nephrectomy of the involved kidney. Consequently, 
study of the eHccU of streptomycin in tuberculosis of the urinary tract has 
been «ifric<l out only in that group of patients who were auffermg from 
renal liilicrculosis in both ki«lRe.v5 or in a soUtarj' kidney, the other having 
Iwcn previously removed for the same disease. It is still much too early to 
pre<wnl any positive conclu-sions as to the results and at this time wc wlsli 
to report only our cxpcncnces to date for your consideration. 

Schatr, Waksinan, Fcldm.xn. and Ilinshaw have ilemonstratwl in the 
lalxiratorj the antibacterial effect of streptomycin in vitro and in vivo. 

Our entire group is comprised of fifteen patients, ten of whom were 
trcalol in the h<ispil.il and fis-c as out|>atienls. Six had tuberculosis of a 
wlilaiy kidney. Tljrec had tuberculosis of one kidney .and u iifinfunctioning 
kidney on the other side; presumably nuloiicphrcctomy hrtd Imh-ii catricil 
out. In si.x cases bilateral lesions were present. 

Streptomycin was ndminlsteretl intntmuscularly in all cases. Experience 
taught U.S that a daily dosage of I to 2 gm. was the most useful. Tlie larger 
dose of 2 gm. thdly has not Ikvii used ronlincly but in a few cases was tried 
for a short i>erhK!. Tor p.airclits in Uie hospibil the d.iily dose was equally 
divided and pi\cn at intervals of three, four, or six hours. For the out- 
patients. llic total d.ijly dose was gh'cn in cillicr one or two injections. Tlic 
tola! amoimts of the drug given Imx? varied in c.ach case. The shortest 
period that treatment was given was one month anil the longest period was 
two anil n half j cars In the kattef case, Ircatnicat was inlennillcnt but a 
total of ni>proxim.ilcIy oOO gm. of stn^tomycin has been given. 

,Vnj' accurate evaluation of the results obtained U difficult. We liavc 
attempted to watch the dinicalsj-mptoms. urimtiy findings and cysloscopic 
and Ufographie data, and from Uicv: have ob'craxsl certain trends. Thev 
• From Tbc J»um»I of frotogy. CO.|S7-ja8 (JaV) JOW. 



II HKH( I OI' TIIB l'KIN'Ait\ TKACT |85 

liave not been constant ami do not follow any set pattern I.et ns first 
consider the symptoms 

As nil physicians know, a patient suffering from renal tuberculosis rarcl.v 
complains of any difliciilty referable to the kidneys. Vesical symptoms, such 
ns burning and frequent urination, dysuria and hematuria, are common 
Such symptoms were noted in all our ciscs, altliougb their degree varied 
considerably. Some patients noted considerable improvement in their symp- 
toms. Others experienced no improvemeut When improvement was noted, 
it was striking and we can say that these patients have been completely 
relieved and for the mo^t part have remained so In those cases in which 
frequency was not relieved we cannot help but wonder whether the con- 
tracture of chronic tuberculous cystitis is irreversible aud even though 
active disease may be eradicate*! the chronic small fibrotic bladder of 
reducnl capacity will remain 

Cystoscopic examination was carrie*! out in all cases before treatment 
and in a gootl percentage of the cases during and after treatment with 
sireploinycin. In more than three fourths of the cases definite improvement 
in the appearance of the bladder was noted after treatment and in half of 
the eases in which vesical ulceration was present before treatment we noted 
definite healing of the ulcers. 

Pyuria was materially reduced In almost all cases while treatment was 
being given; this roiluction took place gradually. However, the usual course 
was a return of the pyuria when medication was stopped. The urine of two 
patients has remained microscopically negative for tubercle bacilli. In all 
cases the urine was stained to demonstrate aciddast bacilli and examined 
repeatedly in a searcli for Mycobacterium tuberculosis The Ziehl-Neelsen 
as well as the atiramine sUiin was u<ed, and It is of interest that while the 
patients were under treatment the former sbiin usually first indicated an 
absence of acid-fast b.ici!li in the specimen examined and later the auramine 
stain did. This was true io most cases even though positive resulu for 
tuberculosis continued to be obtained from inoculations of guinea pigs. 
The smears of the urine revealed Mycobacterium tuberculosis again after 
treatment with streptomycin was discontinued. 

As all know', the most important lest in the lre.'ttment of renal tuber- 
culosis 13 the inoculation of guinea pigs. In four cases in our series results 
of this test were negative. Two fialicnls liave had negative results from 
inoculation of five sets of guinea pigs each; one patient has had negative 
results from two sets, and the other from only one The last patient did not 
return for further study. The patient who has had negative results from 
two sets of inoculations is most interesting as microscopic examination of 
urine for acid-fast bacilli gives negative results but a marked pyuria and 
hematuria continue, and cystoscopic examination still reveals ulceration 
of the wall of the bladder. 

We have had the opportunity to study five kidneys microscopically 
after treatment with streptomycin. Nothing unusual in the form of a 
reparative process was not^ that could be definitely ascribed to the admin- 
istration of this drug. In one kidney an unusual fibrotic process was seen, 
but the actual significance was not determined. 

The clinical results obtained have been mentioneil and supplementing 
these particular studies we can say that we consider that three patients 
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have not Jjecii constant and do not follow any set pallcrii Fait us first 
consider the symptoms. 

As ail physicians know, a patient sulTcring from renal tuberculosis rarcls 
complains of any difficulty r^erable to the kidneys. Vesical symptoms, such 
as burning and frequent urination, dysurki and hemafuria, are common 
Such symptoms were noted in all our cases, although their degree varied 
considerably Some patieuts noted considerable improvement in their symp- 
toms. OthciTi cxperlcnml no improvement. HTien improvement was noted. 
It was striking and wc can say that tlicsc patients have been completely 
reiieved and for tlio most part ha\-c remained so In those cases in which 
frequency was not relieved wc cinnot lielp but wonder whether the con- 
tracture of chronic tuberculous cystitis is irreversible and even though 
active disease may be eraiiicalcd the chronic snuilf fibrotic bladder of 
reduced capacity will remain. 

Cyslobcopie cxaminnlion was carried out in all cases before treatment 
and in a good pcrcenbige of the cases during and after treatment with 
streptomycin. In more than three fourths of the cases definite improvement 
in the apjicarancc of the bladder was noted after treatment ami in half of 
the cases in which vesical ulceration was present before treatment we noted 
definite healing of tlie ulcers. 

Pyuria was materially reduced in almost all cases while treatment was 
being given; Uiis reduction took place gradually. However, the usual course 
was a return of the pyuria w hen medication w'as slopped. The urine of two 
I>atients has remauted microscopically negative for tubercle bacilli. In all 
cases the urine was stained to demoostnite acid-fast bacilli and e.vaQiincd 
repeatedly in a search for Mycobacterium tuberculosis. The ZiehUNcclsco 
as well as tlic auraminc slain was used, and il is of interest that while the 
patients were under treatment the former stain usually first indicated an 
absence of acid-fast baciJIi in the specimen examined and later IheaurnmlDe 
stain did. This was true in most cases even though positive results for 
tuberculosis continued to be oblaiued from ioocuIalJous of guinea pigs. 
The smears of the urine revealed Mjcobaclcnura tuberculosis again after 
treatment with streptomycin w-as discontinued. 

iVs all know, the most important leal in llie treatment of renal tuber- 
culosis is the inoculation of guine.a pigs. In four cases in our series results 
of this test were negative. Two patients have had negative results from 
inoculation of five sets of guinea pigs each; one patient has had negative 
results from two sets, and the other from only one. The lost patient did not 
return for further study. The patient who lias had negative results from 
two sets of Inoculations is most interesting as microscopic examination of 
urine for acid-fast bacilli gives negative results but a marked pyuria and 
hematuria continue, and cy'stoscopic examination still reveals ulceration 
of the wall of the bladder. 

We have had the opportunity to study five kidneys microscopic.illy 
after treatment with slreplomycin. Notliing unusual in the form of a 
reparative process w as noted that could be definitely ascribed to the admin- 
istration of this drug. In one kidney an unusual fibrotic process was seen, 
but the actual significance was not determined. 

The clinical results obtained have been mentioned and supplementing 
these particular studies we can say that ue consider that three patients 
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have definitely had their disease arrested as mai^Mled by relief of aU 
sjmptonis and negative findings on urinslysist microswpic study of the 
urine and from inoculation of the urine into guinea pigs. As previously 
mentioned, negative results of study of urine and inoculation of guinea pigs 
have been obtained in another patient, but her clinical picture is unchanged. 
Eight patients are still undergoing treatment, all of whom have the disease 
but are seemingly itnpros'ed. Three patients have died, one from a miliary 
tuberculosis following cystoscopic examination and the other tuo from 
renal insufficiency some eighteen months after first receiving the drug. 

Before this discussion is closed, it would seem fitting to make a few 
remarks concerning the sensitirity of the tuberculous organism to strepto- 
mycin. Waksman, Youmans, Feldman, and their associates have definitely 
shown that cultures of tubeiide bacilli from untreated tuberculous paticols 
are resistant to only 0.03 to O.Oi micrograms of streptomycin per milliliter 
of medium, and the majority are resbtant to 0.15 microgmms. Their further 
studies have shown that following therapy with streptomycin the resistance 
of the tubercle bacilli to the drug may increase 500 to 1 ,000 times. Karlson 
and Feldman have been able to demooslrale that this Increased resistance 
will persist when the organisms are passed through guinea pigs again. The 
persbtcnce of the acquired resbtance makes one speculate :i bit u$ to 
whether or not there has been any active change in the resistance of the 
organism or whether the sensitive strains have been eradicated and only 
the resbtant strains remain. This problem b being studied at Uic present 
time. 

In conclusion, we wish to state that the efficacy of streptomycin in 
destroying tubercle bacilli In the urinary tract b still not e^tabUshed. We 
believe that the administration of the «lrug m coses of tuberculosis of the 
urinar)' tract does have a beneficial effect and In three of our cases the dia* 
ease has been arrested. Treatment with Uib drug in such cases is not u 
substitute for surgical treatment but may l>e a helpful adjunct. 

To date the results are not brillbnt but are encouraging enough to 
suggest the need of continued study. 


EPITHEUOJIA OF THE PELVIS OF A SOLITARY KIDNEY 
TREATED BY ELECTROCOAGULATION* 


DEWAKD O. FElUtlS aso RICHABD V. D.tUT 


The to be presented b that of au epithelioma of the peUis of a 
soutary kidney, whwh we treated by pyelolomy and high frequency elec- 
trode C(»gulatioD. A review of the literature shows the treatment in thb 
to be without parallel, its counterpart exbtmg only in the treatment 
of papillary tumors of the bladder. 


,a??* * lirty-on# year old Soulb Ameriew mmn, entered the Msyo CLnie June 6. 

IMS. wmpl^g of wotiauous pow benaluri, of liz monUu’ diueUoa. The put history 
WM Loncontnbutorj-. One ud a lialf yean previoui to his coming to the clinic he had first 
• From The Journal of Urology. (Apr) IMS. 
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Doted bloody unne but tbU cooditioa bad cubsidedspoDUneoiuly after fourdajg. Tbe eecood 
episode of bleeding bad begun sie moniha before adcussion to tbe clinic and bad continued 
unabated. Xo clots bad been noted latbeunne Xokistoiyo/reaaleoliccouldbee/ieitecf Tie 
patient had noted a toss of 30 pounds (13 6 kg ) during Uie past six months, as well as pro- 
gressUe weakness and dyspnea on exertwa 

i'b^sical examination reiealed a pale, edentulous nhite man ^o masses were palpated in 
the abdomen, lieart and lungs were normal. iLe prostate was normal to palpation by rectum 
and there was pitting pedal edema, grade I (on the liasis of 1 to 4, in which 1 designates tbe 
mildest and -I the most seiere condilioa). 

Laboratory examinatiun of the unite reiealed a specific graiity of 1 Oli. alkaline reaction, 
absence of sugar, albuminuria, grade 4,eijtbnina, grade 5, and pjTina, grade 1 (18 cells per 
higb-ptKcr field! Ltamm.itinn of iltr Uuod revealed (lie concentration of hemoglobin to be 



Pig. 3J. — Iletrogradcpj'elogram showing bjdrouepbrosie associated with a tumor of Uie renal 

pelvis 10 a solitary ksdoey. 


6 2gai. per 100 c.c. of blood; erythrocytes numbered i.COO.OOO and leukocjtes 10,000 per cubic 
iniUimeter of blood. The flocculation reaction was nepitue. The concentration of urea was 30 
rag per lOOcc. of blood and theseddnentaliooiale was 14Cinni per hour fltestergreo). TJje 
blood group was AR 

A simple rociitgcnograitt of tbe abdomen showed a large renal outime on tbe right; tbe left 
renal area was indeterminate. An exerriory urograia showed dilated tips of calices scattered 
over the large renal outline on tbe right. The left was indeterminate. 

Cystoscopic examination was then coiulucted with the patient under iulraveuous pentothal 
sodium anesthesia. Tiebladder Was found In be filled with dark red urine but it appeared uor- 
mal otherwise. Definitely hemorrhspc spurts were seen issuing from the right orifice. A 5 h. 
catheter was passed up the nghl ureter and SS ec. of dark led urine were aspirated from the 
renal pelvis. A right retrograde p^elogram was made (fig. 32) and described as showing pelvis 
and calices dilated, grade 3, with multiple filling defects in the renal pelvis. Cstbeteneation of 
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Uie Ufl ufctff w»s Dot ptrtiible. As a repeal eseittofy urograni showed no nediuin vtsjble« up 

lo and lacludipglheniRelj-nutmle film, ineithef renal area, it was felt that the left hidne> had 

little, if anj , function remaining. For all praeticnl puipo^i, therefore, the case had to be con- 
sidered as one in which there was a solitary Lidney. A diagnosis was made of hydronephrosis 
(Timplicaled by a tumor of the renal pcKis. Erploration of the right kidney was advis^. 

Following the utologic inTesUgation. 5(K> exu of whole blood was Innsfiucd as, owing to 
ruuUiiuouJ hcmaluna, the concentration ol heroogWau had dropped to 4.3 gni. per 100 c.c. ot 
liUud »e\-eo <la>s after admiMion. 

.\J operatKin. the kulnej was eipo...ed without difficulty through a primary posteroluni^r 
iiiriucin It was found to be hj Jrouephrotie. graJe 3, and was enlarged to twice normal sire. 
The ureter wiaeiploted and found to he aorniaL A longitudinal incision was made in Ihepoa* 
tenor aspect of the renal pcliLs and a large, otganued blood clot was remoied. A papillary 
epithelioma could then l»e seen ansingfroro the pi>stin>*uperiora«-p«l of the renal pelvis and 
extending 1 em into the ujijier iiifundihuluoi. The greater portion of the luenor was excised 
slung with a snull •rgnieril of the site of origin. The pathulogi'.t reporinl this tumor to be a 
papillary w|iumuu> cell epitheliuma, gra<le ‘t (itruders* method), with no obvious uihltralioii 
uf the renal peliis. Tins Iwiiig for all practical pucixixsa solitary kidiirj, it was not feasible to 
samticeany portion <>t it NVedecidid, then fore, tlial our liesl method of deatn'jing the lesion 
and itill inamlaimng adeeiuale renal fuiietiou would l,e to rIeetmcoaguUle the remaining por> 
lion of the tumor thoroughly. This waA earned out without difficulty. A nephrostomy lube 
was placrd Vlirough the lower calls and Iheincxsioa iw tiie renal }hIms was cksed. 

Uunng the Crst four days after operation l)ie patient was given if.UUO C c. of whole blood in 
the treatment uf his sccundary anemia. The uniiary output was enlirrl> through tlienrphrua- 
tuniy lulwaivl measured 44(J c.c. during the fir.| four days. .M this time the i-ODceiilmtiou of 
urea hail risen to liVt log. per ItKi cx. >•! hhaid aod the earhun dioxide roiniuning power had 
ilA’ppes) ti>37 itulumesper liKJ cx. ot plasma. Fixe per mil solution of sodium biearlionate 
was axlminislrted intraxenuunly to rextorc the aiiddiase Wlai>e*. The output (d unne cm the 
fifth day, atwl suhar<iueotly. iiexer fell below l.3(.0ee. 

Fourteen ila}i after operaliou the nephnwtomy drainage was clear; eothroi} tea Were re- 
ported as "orrasiociar and pj-una was graded I. .tl this time the crinrentralioti of hrmoglubui 
ha>l tnereased tn 10 tl gm per KU e.e. ofblotvJ, thenmceiilration of urea had fallen to ftS tng, 
(lef lUI ex of iilowi. the earluii dioxide ctmihining power was 40 1 Totuinea per lUO ex. uf 
pUsiiuand the coiKTOlratioa of pruieio was 0 > gsi. per luo r e. of serum. The patient was 
■Mil of Wd. eating well and feeling stronger than ptexsoUxly. 

The pstteril eiuiUuufd to nnpf .x « and was duiuxcxed from the hopital on the txreety-eigbth 
(■••UiperatiTe day Tlw nephruxlomy tulw was r lamped an.f lie xcmled lioCtually aud willmut 
difficidly. tfler hxe days of normal wK-lunlioo. Itie inpliruxlomy tiilw was mnorrd (forty* 
fifth lUy after oiwraUoal ami llw •uull ikfeci wlwre tlw tul* Itsii liven locahd Iwwted pnmipUy. 
The cuncrulration .d urea was Irt uig |»r l«W e e. .d U«d aini ll*r tarl.m diuxiiie cotuhining 
{"wrr «ai UA roliimes jier llUcx.of pUxma-.tarxrrrt. rj iin.gtalu at ibis time revealed, as 
ia f.ee.UntxsIr me id tl« medium on the left ami ahwnxeid re»al outline. On llie right, dilateil 
lips «d the cabers were area wwllemt over the Urge ngbl ret>al outline. The palienl was di»- 
miMrd on the hirty i.ii3lhp<Mi>(icratixeaa) in exceUrnleonJiUio. 

CorTr»pot>drDC* right uonths after operatuMi irxeaWd the patient to U in esceilrel health 
ami cuir.jibtrly ajmptota free 

1 he in tiiis caxc is <.f courxc, ^Mnftil, \\'e nrc ttcll uttarc ti.At 

the case Is iinuxiial and llial flic rixh atUndiii^ llic proctxliirv w.is fprAt 
but we succrvxji'xf in xtofijini}; an cLtaiiKtimaliri;; livDialurii ami {xixxihty 
eUeelcl a (Knnanriit rurr. 
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CARCINO>U OF THE URINARY BLADDER: A PATHOLOGIC 
STUDY WITH SPECIAL REFERENCE TO INVASIVENESS AND 
VASCULAR IN\'ASION* 

JOHN u McDonald isn gersiiom j tiiomi'son 

It was felt that « stuiij, ui a Mzablc gMup of surgically rciuo\'ed car- 
cinomas of the urinary btjuldcr iniglit be worth while if tJic accompanying 
bladder were available also. Many investigations La\'e been made on 
vesical neoplasms by utilizatinii of tissue removed traiisurctlirally but in 
such studies only a portion of the underlying bladder, at most, can be 
studied. Information nliicli the surgeon obtains from the pathologist is 
oftentimes woefully inadequate as applied to llic mctliod of treatment 
which should be employed in such a ease. Furthermore, when surgical 
therapy U given such a patient suffering from a carcinoma, the factors 
entering into the prognosis have been vague, much more vague than in 
cases of carcinoma elsewhere in the body. 

Several excellent studies have been reported concerning factors which 
govern prognosis in carcinoma of the urinary bladder. Brnders in 19i2 
shoived the influence of the factor of histologic grade on the prognosis. 
Further proof of the influence of the factor of grade on the survival rate of 
patients suffering from carcinoma of Uic urinary bladder is evident from the 
reports of the bladder tumor registry of Uic American Urological Assocb 
Ation (lost to 1030, inclusive). It is obvious Ibat the histologic grade of a 
neoplasm is not the ouly factor of importance. Tliis is evident elsewhere in 
the body as, for example, ui the large baud where it has been shown by 
Dukes that infiltratiou of the wall of the bowel and the pcricolonic fat and 
metastasis are factors of extreme importance in the prognosis. The impor- 
tance of involvement of the blood and I^uiphatic vessels in cuircinoma of 
the renal pelvis, in regard to prognosis, has been stres.sed by one of us 
(McDonald) and PriesUey. It «as Uiat study which stimulated the 
present one. 

^Anatomic factors have been considered in several studies on vesical 
tumors. Aschner iu 1931 classified neoplasms of the bladder as to whether 
they did or did not inflltrate.ind as to whether they were papillary or non- 
papillary. On Uie basis of a follow-up of three years or longer, in the papil- 
loma group 80 per cent of the lesions were arresteil; in the papillary car- 
cinoma group wil tout infiltration, 5-1 i)cr cent were arrested; in tlie papillary 
cajcjnnma group wilh infiltrafioiv J8 juer cent were arrested; and in the 
nonpapilJar>’ carcinoma group, 10 per cent were arrested. His conclusions 
were that the presence or .ibsenco of infiltration represented a reliable 
guide as to the gravity of the carcinoma of the bladder. 

A more recent attempt to employ infiltration ns a guide to prognosis in 
tumors of the bladder is that of Jewett in 1944. In a study of 107 cases of 
carcinoma of the urinary bladder in all of which the patients had come to 
necropsy, particular note was pawl to penetration of the wall of Ujc bladiler 
by the carcinoma. These cases were divided into three groups. The first 
group included those in which the tumor was confined to Uic submucosa. 

•Abridgmenl ol paper publislied in /uU ia Tbt Jouroal ot Vrohgy. (In pres*.) 
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No evidence of metastasis or perivesical fixation was found in these ^es. 
The second group consisted of those in whidi infiltration bad extcnde<l mto 
the muscularis but not through it- There were fifteen cases in this group; 
distant metastatic lesions were found in one case and inv^ion of the lym- 
phatics in another. The third group comprised those in v, hich the carcinoma 
had invaded the entire muscle. Of eighty-nme cases in this group, metastatic 
lesions were present in fifty-two. In addition to these fifty-two cases, peri- 
vesical lymphatics were involved in six cases and perivesical fixation oc- 
curred in eight cases. 

In our .study of the anatomic f-iclors of imi>ortancc which should merit 
consideration in tumors of the bladder, it was decided not to employ 
biopsy material. It is obvious that in material of this sort the anatomic 
relationship of the tumor to the vesical wall cannot be determined. It was 
therefore decided to utilize surgical materia] in nhicb the tumor had been 
removed along irilh a portion or ail of the \e«ical wall. This meant that in 
all cases ulUiz^ in this study suprapubic exploration was carried out and 
either segmental or total cystectomy was done. Cases in which suprapubic 
exploration was done and in which the tumor was fulgurated without re- 
moval of a portion of the wall of the bladder were discarded. lYe are not 
attempting to analyze the u^icfulness of various surgical methods and, con- 
sequently, the type of operation which has been done will not be mentioned 
further. This material was removed during the jears 193£ to 1011, inclusive. 
Of necessity, the lesions do not represent consecutive vesical tumors seen 
at the clinic because many tumors of the bladder were treated by trans- 
urethral methods, irradiation therapy or a combination of these two. Xor 
do they represent consecutive series of vesical tumors In which segmental 
or total cystectomy was done at the clinic, because in certain coses speci- 
mens have been lost or were oUierwise unsalisfoctoiy* for pathologic ex- 
amination. 

In all cases a block was cut through the greatest diameter of the tumor 
including the entire vesical wall and the perivesical tissue. In some cases 
more than one block was cut- These were impregnated with paraffin, .sec- 
tioned in the usual way and stained with hematoxj'Uo and eosio. In those 
cases in which, on histologic evaminatioo, it was thought that mucus was 
being produced by the tumor, muricarmiDe stains were employed. In these 
vesical tumors wp had sections made through the largest diameter of the 
tumor, the entire musculature coal, the perivesical fat and, where possible, 
the adjacent normal mucosa of the vesical walU Histologic and morphologic 
study of these specimens was tuade without any knowledge of the clinical 
course of the disease. All observations were made, therefore, with as little 
prejudice as possible. The survival rales were calculated and all pertinent 
data from the clinical records were tabulated by the Section on Biometry 
and iledical Statistics. 


CLASSmCMlON 

A basic principle in histopathology has been to classify carmnomas into 
types; namely, squamous ccU caremoroa. adenocarcinoma or transitional 
cell carcinoma. For one reason or another this principle has frequently been 
avoided in the classification of tumors of the bladder. We arbitrarily have 
defined a squamous cell carcinoma aa one in which the cells are becoming 
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keratinized or cornified. Since there is uo special stain with which to demon- 
strate keratin, minor degrees of kcralinization can be difficult to recognize 
in hcmaloxylin-eosin sections Keratin stains faintly \rith eosin or it may be 
dissolved out in the various solutions, leaving clear cytoplasm. In this 
study, definite amounts of keratin had to be present before the tumor was 
clas.sificd as a squamous cell carcinoma. A carcinoma was classified as 
adenocarcinoma when it lonucd acini or produced mucus. The raucicarmine 
stain was helpful in identifying mucus A transitional cell carcinoma was 
one which was of neither of the first two types mentioned. The majority of 
carcinomas of the bladder in this study were of the transitional cell type. 
A surprising number proved to be glandular. The majority (thirty) of 
adenocarcinomas were not pure adenocarcinomas but were mixed either 
uith squamous ceil carcinoma or nonkrraiinizing epithelioma. 

Of the squamous cell carcinoioas (seventy-eight pure, sixteen mixed 
squamous cell and adenocarcinoma), ninety-three infiltrated the wall of the 
bladder and one was noninfiUrative. Of the forty adenocarcinomas, pure 
and mixed, ail were infiltrative. The survival rate for the entire group of 
traced patients with these neoplasms of the bladder was 29 per cent. The 
survival rate for patients with nonkeratinizing epitheliomas was better 
than the average wlulc the survival rale for those with squamous cell 
carcinoma and adenocarcinoma w'as poorer than the average. 

Papillary or NonpaptUary Carcinoma. — We have divided carcinomas of 
the urinary bladder into three types: papillary carcinoma without infiltra- 
tion, papillary carcinoma with infiltration and infiltrative (nonpapillary) 
carcinoma. This was done because in our experience thb classification has 
been useful in carcinoma of the renal pelvis (AIcIloosM and Friesfley, 
1044). Few of the carcinomas which have been of the squamous cell type, 
according to the term as we have defined it, have produced papillary pro- 
jections. The adenocarcinomas liave similarly shown lack of villous pro- 
jections. The transitional cell carcinomas can be divided into those which 
are papillary and those which are nonpapillary. 

Of 189 infiltrative nonpapillary carcinomas, 118 were either squamous 
cell carcinoma or adenocarcinoma or combinations of adcnocardnoma with 
other types. The remainder, seventy-one, have been of the transitional 
cell type. Some of these transitional cell carcinomas were probably of the 
papillary type originally but the projections had been burned off by trans- 
urethral fulguration. There is, in other words, no way of knowing how 
many of these transitional cell neoplasms were originally nonpapillary. 

Fifty-four or 19.7 per cent of the entire group were papillary carcinomas 
sad, ca Idstalagia cx'sndastha, e«-»xAj«vnf of i^llrsiion coidd be 
Some pathologists and urologists classify papillary neoplasms of the bladder 
into those which are benign and tbo.se which are malignant. It has been 
our policy to group them together. It is significant that the material in this 
study does not represent a consecutive series of vesical tumors and that 
many of the tumors in thla papillary noninfiltrative group were treated 
transurethrally. Only a few patients have resections of the urinary bladder. 

It is well recognized that the majority of tumors in the bladder are of tlie 
papillary type. Obviously, in this scries, that is not the case. 

The third group of papUlaiy tumors, made up of those whicli did not 
infiltrate the wall of the urinary bladder, comprised thirty-one cases or 
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11.3 jicr cent o{ the entire series- In other uonls. eighty-five or 31 per cent 
of the tumors unJer discussion were papillary while C9 per cent were non- 
papillan.- infiltrators. Histologically, in four cases in the infiltrative group 
the lesion was graded 1 (Broders’ method). /U1 of these were ailenocar- 
cinomas. lYe had. in tliis group, no grade I squamous cell c.irciuoinas, all 
being gr.ide 2 or higher. In Uie group of papillary carcinomas wiUiOUl in- 
filtration. fifteen of thirty-one, or {8.4 per cent, were graded 1. This is the 
group whicii would be considcrctl as benign papillomas by many palholo- 
giat-s It IS rare (or neophosins of this tyi>c and grade lomcLaslasizealUiougU 
death iii.iy result from ureteral obstniction witli subsequent infection. It 
i« obvious lluat there is need for a dcfmilion as to what comprises n car- 
cinoma of the urinarj* bladder. In tbe remaining sixteen eases of papillary 
c.irrmom.i without infiltration of the vrall tlic lesions were graded 2 or 3. 
In the group o! jupillary tumors with infiUration there were no grade I 
IcMons, all Ixing grailctl 2 of higher. It has liccn our general conception of 
ihu group llial grade I papillarj* cpilhcfioin.ns rarely infiltrate. Unforlu- 
n.itiiy, Ihrougli a rvslo'icojic it »s often not possible to vlulcnninc whether 
a gi^ cn p.ipill.tr)' neojilasm Is or is not infillrativ'c. 

The Depth of Invohement of the Wall of (he Urinary Bladder In Car- 
cinoma.— 'Hie survival rales in IhU group of carcinomas of llie urinary 
bl.-ii!dcr which iiivudctl the wall of the bladder has been charted according 
to the dopUi of involvement of the urinary bhuhliT. Tliis group comprises 
llioH.’ villous neoplnsins which infiltrate tu well as Uic nonji-ipillary infiltrat- 
ing rarcinoiiMs. In all there were 2(3 cases In w'hicli survivals could be 
ealniUVcvi. Of these. fi(t>-four Iwlongcvt hi the papillary group with mfillra- 
lion and 1S3 iii the iionii>i]>ilIary infiltrative group. The dvptli Ui which the 
bliddcr was involve'] h.as Ik'cii clurlcd acconling to whcUicr the tissue 
liclwrcii the rpiUii.liuni and the muscle was mvolvc) (this h.is been termed 
<ubiiiun>vi). whether the nufignanl tisMic extindci into the muscle but 
Hot deeiwr and whttiwf Uie malignant tissue cvtcndei] out to liic fat. Of 
the entire groiiji of lesions. 12.8 jK-rcent iH-uclrated only llie submucosa, 
53 ‘J |Kf rent extiiidnl into llie imiscuLir layer an«I jxrr cent cxtcndcl 
into the fat When the f.»t i» involved the mrv'iv.il rate drops very uuirkevUy. 
it i» m tlm gnnjp that the greatest uinoijlitof vascular involvciacnt occurs. 

la»a.sion of the VerMla in tbe Wall of the Bladder.— Iiivolveiiicnl of 
vcss<|, v» 4 , M-tti in 102 of 2“{ fo-scs. Two lyiK-s of vascular iiiva.sion with 
tiiiiM.r were Mcii; venous invoUeiiirnt and jK.rincuraI lymphatic involve- 
nieiil Our mlrrion for the demonstration of n vein was that it should luve 

• .Irfiiiile isal of Muouth muscle. In ibU way. artefact* could l>«t .vvoidetl. 
nwnforr. when venous invasion was noted the tumor cells were ciicIoksI 
wilhiu a .Irfiialr e.>jl of muscle, t^iiull lymplialics such as are found in the 
wall >,f the bladder are Hot idcnliCablc a* such in histologic jircp.iralious 
evrijit for the Liiuwinigc tliat aruund the nerves there i% a lymphatic 
♦liralh 'riifiTforr. when lyiiiphalic ifivolvrmenl was iiotcl it was of the 
Jwnntutal tyj.c 

Of the loi cj'^s in which vascular imasiuii occurred. Venous invasion 
aLt-e was iK.trd in twenty. ihrrc. iwrinrural ly iiipliatic involvement alouc 

• asscrti in ml) fourandaoKMbuiationsd the two wan.bwrvvsl in hlltcn. 
Inv*u,.n of vr*.*cU was rarely seen cxi-r{,t where uifiltrating tissue had 
twustisVsd Ko \\.r .u*p muscoW layer or j--rivrs»ral lat, jwrIictjUrly tbe 
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J.Htcr. TJiii finding i^ coa^iiUiil with the low survival rate for carcinoma of 
the urinary bladder which has invohed the perivesical fat; when the peri- 
\csical fat has l>ecn mfiltratcd. the prognosis is very poor. The survival 
rate of our group of patients who had carcinoma of the urinary bladder 
without vessel involvcmciit was 37.8 per cent. In those with vascular in- 
volvement Uic survi\al rale was 11,0 per cent. This demonstrated very 
graphically the influence of vascular m\asioii on the prognosis. 

COMMENT 

Several an.»U)mic, morphologic and cytologic features are of importance 
in dctcnnining jirognosis and Ireatroent for patients who have carcinoma 
of the urinary bladder It is imporLaiit to know whether inflltration has or 
has not occurred. If infiltration has occiirred, it is most significant to know 
whether the carcinoma has involved the perivesical fat or not. It would 
appear that groups A and It of Jewett might well be combined and labeled 
group A or some other arbitrary designation but that a second group con- 
sisting of cases in which invasion of the fat has occurred should be differ- 
euUaled from the preceding group. This newly diiTerentiated group might 
be labeled “group It.” A second factor of importance is tlie classification of 
carcinoma into cell type. Transitional cell carcinoma oilers a much better 
prognosis tlmn squamous cell carcinoma or adenocarcinoma, whether found 
alone or nii\cd with either of the other two types. Of course, the bulk of 
the tramitional cell cpithciionias are papillary is type, whether with or 
without infiltration. Another feature of importance in treatment and prog- 
nosis is Uio factor of involvement of vessels, whicli has a definite bearing 
on prognosis. (Jn/orCunatcly, it t$ necessary to have adeqtiato microscopic 
studies to determine tbe prescace or absence of vascular invasion. It is 
Impossible to determine invasion of the vessels as easily in the bladder as 
in the kidney because in (he kidney (here is, in the main, one renal vein; in 
the bladder there are many veins. The same bolds true for nerves. In the 
kidney tJicre is a conccnlralioa of nerv'es, in the bladder the converse U 
true. Tlie importance of histologic grading of tumors of the bladder is 
accepted by many and, for this reason, the matter has not been discussed 
herein. 


TOTAL CYSTECTOMY IN THE TREATAIENT OF VESICAL 

CARCINOMA' 

DEWAIID O FERRIS asd JUIES T. PRIESTLEY 

During the past ten years interest has been revived in the treatment of 
certain types of vesical carcinoma by means of total cystectomy so that at 
the present time it is ratlier widely recognized that tliis procedure has a 
definite place, and one ot importance, in the management of malignant 
lesions of the bladder. This recognition has been achieved, despite a certain 
amount of opposition to the operation, by the gradual elimination of some 
* From Tie Jounuf of UroIoBy. 60 9S-10S (Jufsl I9t8 
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of the difficulties and hazards whidi have attended this procedure during 
past jears. By no means have all of the difficulties and hazards been 
eliminated but they have been reduced to a degree commensurate with 
those vrhich attend operations of amlat magnitude for lesions of com- 
parable seriousness in other parts of the body. Among those who have had 
a gigniScant part in the‘development of total (ysteclomy should he men- 
tioned Coffey, Beer, Lower, Wade. Qumb^', G. G. Smith, Hinman, Wey- 
rauch, D. Smith, Ewert and Dicl^ Graves and Thomson, JIcComb and 
Pearse, Hepler, Higgins, Jewett, Sweetser, Wilhelm and others. 

The present discussion of the subject restates the problems involved, 
evaluates present-day success in meeting these problems and reviews our 
experience with total cystectomy during the past ten years. Because of 
the magnitude of the subject many sigafficant details are omitted. 

STATEXIEXT OF THE PROBLEMS INVOLVED 
There seem to be five main problems which must be considered in any 
general evaluation of total cystectomy for vesical carcinoma. These include 
(1) selection of patients on whom this operation is to be performed; 
('J) operative procedures and technic to be employed; (3) accomplishment 
of a satbfactorj’ operative mortality rate; (4) adequate preservation of 
renal function and avoidance of serious renal Infection for years after the 
operation, and (o) attainment of ultimate results as regards recurrence of 
malignant lesions which will justify so radical a surgical procedure. Obvi- 
ously there are many other considerations of somewhat lesser significance. 
IMiile some of these five problems have been fairly well worked out during 
recent years, certain others have not and their satisfactory’ solution will 
require further time. Each of these five problems will be discussed briefiy. 

SELECTION OF PATIENTS 

Selection of the patient for total cystectomy depends on a number of 
factors. Important among these are age and general condition of the 
patient, anatomic and functional status of the kidneys and ureters, the 
type, extent and location of the lesion in the bladder and the facilities and 
experience of the surgeon. For the present discussion of indications for 
total cystectomy, one nughl divide the prospective patients into three TnAm 
categories; namely, those for whom thb procedure obviously is undesirable, 
those for whom there is some question regarding its advisability and those 
for whom it appears to be indicated. 

In the first category is the paUent who has a small nnm'nfil trah’qg Usion 
which can be treated adequately by transurethral measures, the one who 
has a lesion in the dome of the bladder that can be widely excised by seg- 
mental resection, the one who has organic disease elsewhere in the body 
of sufficient magnitude to prohibit a major surgical procedure, the one of 
extremely advanced years, and so forth. Obviously, m the treatment of 
patients in this category the question of total cystectomy does not arise 
for consideration. 

In contrast, there is a large group in which the findings suggest the pos- 
sible advisability of complete removal of the bladder but certain attendant 
featmes raise a question regarffing rithex the necessity or the desirability 
of this operation. In Uiis group are those who have a lesion which perhaps 
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might be removed or dcstroj ed completely by some less formidable pro* 
ccdure. It is extremely difBcuIt. and often impossible, for even the most 
experienced cystoscopist to determine the actual extent of a vesical car- 
cinoma. This U true even though he is aided by information obtained from 
biopsy and complete urologic in\estigation. Jewett has recently empha- 
sized the importance and significance of intramural infiltration and pene- 
tration of a vesical carcinoma perhaps through the entire thickness of the 
vesical wall and into the perivesical Ussues. C 3 'stoscopic examination alone 
certainly will not determine the actual extent of the lesion in every case. 
It would seem preferable in any case of an infiltrating or high-grade vesical 
lesion for the cystoscopist to err on the side of overestimating, rather than 
underestimating, ita extent. In addition to the local findings in the bladder 
and the condition of the kidney's and ureters, the age and general physical 
condition of the patient may raise a <]ucstion regarding the wisdom of 
advising total cystectomy’. Obviously in this borderlme group of patients 
the opinions of competent urologists will vary concerniug the choice of 
treatment because of persona! interpretation of the findings. 

There is a third group of patients for whom tve think that total cystec- 
tomy is indicated, provided that the age and general health of the patient 
in question are not prohibiting factors and the surgeon is experienced. It 
is of course true that the operative mortality rate and morbidity must be 
weighed against the possible end results of total cystectomy as compared 
with some conservative type of treatment. As one's experience with com- 
plete removal of the bladder increases, his iudications for the operation may 
broaden because of reduced operative mortality rate. One besitales to list 
indications for total cystectomy dogmatically, because they are still in the 
process of development and diverse opinions on this subject are expressed 
by leading urologists. The following indications, therefore, are mentioneil 
with the reservation that they constitute merely a working plan on which 
wc have been selecting patients for this operation during recent y ears and 
which may be changed in the future. These indications are: (1) a low-grade 
lesion with apparently minimal or moderate infiltration, provided it 
involves a major portion of the vesical wail and cannot be completely 
removed by less ertenslve measures; (2) a similar type of lesion which is 
of multicentric origin and which involves numerous regions of the bladder; 
(3) repeatedly recurring lesions of low grade, with or without appreciable 
infiltration; (4) an infiltrating or high-grade lesion which cannot widely 
removed by segmental resection wiUiout interference with a uretero- 
vesical orifice or the vesical neck; (5) any vesical carcinoma, the complete 
removal or destruction of which would result in serious interference with 
normal vesical function. Total cysleclomy rarely, if ever, seems justified 
as a palliative procedure. Recurrent high-grade lesions seldom are suitable 
for any radical surgical treatment because of exlraveslcal extension. 

OPERATIVE PROCEDURE AND TECHNIC 

Operative procedures and technic will not be discussed lu detail; only 
certain general considerations will be mentioned. Numerous different pro- 
cedures and technics, now in the stage of trial, are employed currently to 
accomplish complete removal of the bladder. Comparable results are 
obtained for the most part by tho»e who use a certain plan of procedure 
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wiOi ^vhich they are familiar, although it may differ in many reprds from 
the procedures used by others. Undoubtedly it will be some time before 
the technical aspects of performing total cystectomy are relatively uniform 
and standardized. » vi . 

In general, transplantation of the ureters to the bov\el is preferable to 
cutaneous ureterostomy and it is now known that the latter procedure 
seldom is necessary. With proper attention to certain technical details, a 
moderately dilated ureter can be transplanted to Uie bowel without undue 
hazard In our experience at the May o Clinic, cutaneous ureterostomy has 
been performed in only 7 per cent of the lU cases in which total cystectomy 
has been accomplished for carcinoma in the ten years 1037 to 1910, inclu- 
sive. However, in an additional 11 per cent of these cases, various pro- 
cedures other tlian bilateral urelerosigmoidostomy or bilateral cutaneous 
ureterostomy have been employed for diversion of the urinary flow. For 
the most part, procedures other than urelerosigmoidostomy were employctl 
m the earlier cases m the series and have been used less frequently during 
recent years. It is quite undesirable to transplant one ureter to the skin 
and the other to the bowel, as the patient tben has the disadvantages of 
\)oth these abnormal methods of urinary drainage. 

The number of stages to be employed In the |)crforniaucc of toUd cystec- 
tomy U still a matter of discussion. We started usiug three stages, trans- 
planting each ureter to the bonel in separate stages and subsequently 
removing the bladder. Later, with further experience, too stages were 
employed, a simultaneous bilateral ureterosigmoidoslomy constituting the 
first stage and removal of the bladder forming Uie second stage. During 
the past three years, one stage has been used in the majority of the cases. 
Thus, m 104Q, total cystectomy was performed in thirty-three cases and in 
twenty-four cases (73 per cent) a one-stage operation was employed. ^Yllile 
the one-stage procedure is our method of choice at this time, it would not 
be suggested as the proper procedure until a certain amount of familiarity 
with the operation has been acquired. 

Siiuilarly, in our initial efforts in Ibis field, the extraperitoncal approach 
was useil to tniusplant the ureters to the bowel. When it became apparent 
that urcterosigiuoidostomy could be accouiplishcd with reasonable expecta- 
tion that leakage at the site of niiastomosis would not occur, the trans- 
pcritoneal approach through a low midlinc incision w as used. This approach 
has the advantages of more complete exposure of the structures involved, 
greater case in the technical execution of the operation and uioie satisfac- 
tory alignment of the ureters and bowcL In addition, it affords an oppor- 
tunity to renio>e the bladder at the same time through the same incision, 
regards the technical aspects of urelerosigmoidostomy, it is well 
rccognizctl that it is essential to avoid angulation, tension or twisting of 
the ureters. TJie complete avoidance of any obstruction of the ureters 
occurring during either the early or the late postoperative period is of para- 
mount iiniwrtancc. Prevention of peritoneal contamination at the time of 
operation from either the urinary or Uie intesUnal tract is necessary. In 
general, use of a relatively simple o]>enitive technic is preferred. Our 
preference is for the Coffey no. J tcdinic as originally described, with minor 
v.irialions (tigs. S3 and St). A ulhelcr in the ureter is used rarely and then 
only if a definitely abnormal ureter is Imiisplanlo*!. Proper preoperalive 
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preparation of the patient, especially adequate cleauslng of the large bowel, 
is widely appreciated as of great impoctaoce. Likewise, postoperative care, 
which avoids abdominal distention, prevents accumulation of urine and 
feces in the sigmoid with resultant increase of intraluminal pressure, 
obviates a bulkj* stool during the early postoperative period and utilizes 
prophylactic chemotherapy, is essential to assure a smooth convalescence 
in a high percentage of cases. 

A few additional miscellaneous points might be mentioned. Preliminarj' 
intraperitoneal exploraUon, whidi includes not only the local lesion but 
also the areas of regional lymphatic drainage from the bladder, peri- 
aortic lymph nodes and U\eT, should precede any final decision to remove 
the bladder. As mentioned previously, total cystectomy seldom, if ever, 
seems justifiable as a palliative procedure. It appears to us that as radical 
removal of the bladder can be accomplished through the suprapubic 
approach alone as if perineal exposure in addition, were used. Drainage 
through the urethra, as well as the suprapubic incision, obviates necessity 
for direct perineal drainage. In addition to removal of all involved tissues, 
a wide resection of all adjacent tissues, whether or not grosslj' involved, is 
necessary to afford the best <dtance against recurrence. If possible, the 
vesical space should always be es-traperitoiuzed at the conclusion of the 
operation. 

OPERXTtSX MORTALITY RATE 

It is obvious that the operative mortality rate of ureteral transplantation 
and cystectomy must be reasonable U this operation is to be employed 
with any degree of frequency for the treatment of vesical carcinoma. It 
probably is the experience of most surgeons that such an operative mortality 
rate is obtained only gradually. Our experience In this regard U shown in 
table 1. In some of the cases included in this table operation was performed 
by our colleagues. Dr. Walters and Dr. Counsellcr. AH cases in which total 
cystectomy was planned as well as those in which it was accomplished dur- 
ing the ten years, 1937 to 191C, inclusive, have been included. Thus, total 
cystectomy was planned in 119 cases but actually accomplished in only’ 11 1 
cases because of eight deaths which followed ureteral transplantation in 
cases in wluch two stages were to be employed. In all, sateen of the 119 
patients died in the hospital, a mortatity rate of IS per cent. It is of some 
interest that the hospital mortality rale for 1942 to 1949, inclusive, was 8 
per cent, as compared with a rale of 25 per cent for the previous five years, 
1937 to 1941, inclusive. Undoubtedly*, chemotherapeutic agents which have 
been develop^ during rewnt years played an appreciable part ia reduction 
of the mortality rate during the past five years. It is anticipated that the 
rate of 8 per cent may be reduced in the future. 

PRESERVATIO.S OF RENAL FUNCTION 

.^s mentioned previously, not only must recurrence of the malignant 
process be avoided U a satisfactory result is to be obtained after total 
cystectomy for carcinoma, but adequate moiatcnaoce of renal function 
and prevention of serious renal infection must be accomplished. In some 
cases ia which death occurs many months, or perhaps years, after removal 
of the bladder, it may be dilBcull or imposuble to determine whether recur- 
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fence of the lualignant lesion or renal failure and infection were responsible 
for the fatal outcome. This is especially true if a postmortem examination 
is not made. Tims, a recurrence near the sale of tiic ureteral transplantation 
may cause urelcral obstruction and renal f<iilurc As near as can be deter- 
niincd, live of the iOU patients who survived ureteral transplantation and 
cystectomy subsequently died of renal failure or sepsis. iVliile this figure 
probably is not accurate, it represents as fair an estimate as possible from 
Uie information available. It is thought that deaths from this cause are 
directly attributable, for Uie most part, to errors in operative Icchnic and 
should gradually be reduced- A hidney wJiicli has good drainage, whether 
to the bowel or to the skin, seldom ticcoiucs seriously infected, except by 
the hematogenous route, and likewise seldom suffers from serious impair- 
ment of its function. While formation of stones may occur after ureteral 
transplanlation, it is rare. 

TABLE 1 

Total CtareCTOMT' 

HubFlTAt MonriuTT nt Opeavtiib PBOCXDCne, 11)37-1916 , Inclcsue 


Operaliie proc«dure 

PatieoU 

Ilospitsl deaths 

Number 

Ter cent 

Ifilaleral ureUrusigiQuidostuiny and tuUi cysfectomy. 




OnesUge. . 


1 

3 

Two stages 


10* 

18* 

Tiifee stages - 

r 

2 ; 

24 

All coses 

99 

' 1 

li 

Bilateral cutaneous ureterostomy and total cystectomy. 

■■ 

■■ 

i 

All coses 

■■ 


u 

Miscellaneous procedures sud total cystectomy- 




All coses 


B 

IT 

Total 

119f 

■' 1 

13 


• Eight death! are included after bilateral urelerosigmoidoslomy prior to performance of 
total eysteclospy. 

t Removal of the bladder was aceomplished in only 111 cases because ot eight cases in- 
cluded in nhich death occurred after bifaleral uretetosigmoidostomy. 

LATE RESULTS 

Our data do not permit the formation of a filial opinion regarding late 
results after cystectomy for cardnoiM. Obviously the ultimate rcsulU 
depend, to a great extent, on the type of case in which this opcraliou is 
performed. It has only been within the fast five years or so that the operative 
mortality rate has been reduced to a level which has pennitled performance 
of total tystectomy in any but the most advanced and serious tj^pe of 
lesion. Thus, in the cases in which operation was performed in the first half 
of the present series (1937 to 1946, inclusive), the local lesion, almost with- 
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out exception, was of long duration, exlcoave, of high gra<le, often 
invaded the perivesical tissues and frequently was recurrent in nature. It 
could not be ex-pected that the uUimale results in cases of this type would 
be favorable, regardless of what type of IrcaUncnt was employed. During 
the past five years, total cystectomy has been performed in many cases in 
w.bich the lesion was of a more favorable type and it is to be c.v])cclcd that 
the results in this group will be belter. _ m • • 

Results up to five years after operation are shown in table 2. Thus it is 
seen that whereas 29 percent of paUents sundved three or more years after 
operation, only 19 per cent survived five or more years after cystectomj’. 

TABLE i 


Total CraTECTour fob Cutcusoux. Scan'xi. IUtes 



Patients* 

Liird inJicuted period 

ToUl 

Traevd 

Number 

I’et cent of 
traced pslients 

1 


Ut 


ti 

i 

1 S" 1 

33 1 




|^Q|I 

4H 





41 




■B 

■1 


19 


' Inquiry M of }»iiuary 1, 1S17. Hie oae-yearsnnipioduOeiUiose patients iritou&chrHrBt 
opeiation one or more years prior to iLe lime inquiry (1^5 or earher); the llro-jear group 
includes those patients srhauiidenreBt opetaUon m 1911 or eailier, and eo forth. Deaths la the 
hospital are omitted front the calculations. 

As mentioned, it is thought that these results will be improved in the 
future. Of the 119 patients for whom complete removal of the bladder was 
planned or accomplished, sixteen died in the hospital. Of the remaining 103 
patients, eight were in group A, fifly'mne were in group B and thitty*six 
were in group C, according to Jewett’s classificatiou. As might be expected, 
50 per cent of the thirty-six patients in ^xtup C have already died of recur- 
rent carcinoma, whereas only 28 per cent of the fifty-nine patients in 
group B and none of those in group A have died of recurrcuce. The prog- 
nostic importance of the extent of infiltration of the primary lesion in the 
bladder is obvious. 

SUMAIARY 

Total cystectomy has gradually become recognized as an imjxirtant form 
of treatment for certain paUents who have vesical carcinoma. The main 
problems which have impeded acceptance of this operation arc (l)*sclecUon 
of patients, (2) operative technic, (3) satisfactorj' operative mortality rate, 
(i) postoperative preservation of renal function and avoidance of sig- 
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nificant renal infccUon, and (■»> ulliraale results which command respect. 
Each of these problems is discussed Some have been fairly well solved and 
others await solution. In 1 19 cases in which total cystectomy was planned 
or accomplished Milhin the >cji^ l.‘m to lf/4h. inclushe, the hospital 
raorlality rale was 13 per cent For the last five years of this period the 
rate was 8 per coni. 


ROLE OF THE EXTERNAL URETHRAL SPHINCTER IN THE 
NORMAL BLADDER AND CORD BUDDER* 

JOFLV I.. KMMCrr. lUCIUlU) V DAUT »so J IIAltTWKLL DUNN 

Considerable progress has been made in the past few years in fJie treat- 
ment and care of cord bladders resulting from traumatic, inflammatory, 
neoplastic and degenerative lesions of the spinal cord. It has been satis- 
factorily demonstrated, \vc believe, that with suitable care (winch includes 
transurethral resection of the vesical neck in many cases), in the majority 
of cases, urosepsis can be eliiniiiatcd and satisfactory vesical function can 
be established. By the term “satisfactory vesical function” «c mean that 
incontinence is eUmioalcd so that the patieut can be kept dry, the bladder 
U able to empty its contents completely. leaving no residual urine, and the 
patient can either initiate mictuntion at will or has sufficient warning of 
impending micturitiou so that he has time to procure a urinal. It also 
stipulates that tlic cap.icity of t)ic bladder is sufficient to allow the patient 
from one and a half to several hours between evacuations of urine. 

The treatment of the chronic phase of neurogenic vesical disfunction 
is a more involved problem. It Is our opinion that transurethral resection 
will be necessary in a considerable proportion of cases. 

Wc have stated in previous articles that we believe almost all true cord 
bladders evcnlualJi’ become liypcrloaic and Irabcculalcd to some degree. 
This process seems eventually to involve the vesical neck (internal sphinc- 
ter), which is simply the edge of the detrusor muscle. The spasticity and 
hypertrophy of Uie vesical neck or its inability to relax (or both) apparently 
acts as an obstruction at the vesical outlet and is responsible for the 
residual urine and v esical disability. Even Uiougb this may not be apparent 
within the first few months orycar or so after the onset of the lesions of the 
spinal cord, it is nearly always apparent in cases in which the lesion has 
been present for a long lime. 

We have had a most encouraging experience with transurethral resection 
in cases of cord bladder. If we were to stipulate any one condition which 
should be present in order to insure a good result from transurethral resec- 
tion, it would be the presence of a substantial amount of residual urine. 
Fortunately, residu.vl urine is present in most cases. Wc have had con- 
siderable difficulty in distinguishing an automatic bladder from an auton- 
omous or “nonautomatic” bladder. This is not difficult in cases in which 
tire bladder evacuates urine at fairly regular inlervab of an hour or more 

•Abndgment of piper published iofuUittTbe Jourori ol Urology. 59 13^54 1948. 
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but in cases in which evacuation occurs more frequently and iirc^larly 
an Rutoroatic bladder is difficult to dblinguish from the tjqw of bladder 
which we have regarded ns autonomous or "noBautoniatic. In eases of 
the latter tj-pe of bladder, there arc frequent spurts of urine whicli liavc 
been regarded as “overflow" or the result of arrhythniical inefficient con^ 
tractions; these apparently are initiated in the detrusor muscle entirely 
independent of the central ncr\'ous system. ^Yc have also found it difficult 
to correlate the type of vesical di'sfunclion with the site, seventy, or com- 
pleteness of the lesion in Uie spinal cord. Our tspcriencc in this field, how- 
ever, has left us w iUi the impression that a ssilisfaclorj* result is more easily 
achieved with transurethral resection m eases of autonomous (nonaulo- 
matic) bladder than it is in eases in uhich Uic bladder is of the automatic 
type. This is esi>ecially true if the lesion is sufficiently low that the abdom- 
inal muscles are still intact or partially so, in order that the patient may 
employ intra-abdominal tension to assist in micturition. 

It is interesting to note lliat Head and Hiddoch recognized that the 
roost common situation encountered Is abypcrtonic bladder which Is unable 
to evacuate its contents completely because of an tactssively tonic sphinc- 
leiic mechanism which apparently is unable to relax. This we consider to 
be the great underljdng principle to the problem of the cord bladder; it 
U the reason why t^surclhral rcsecUoo of the s’csieal neck is successful 
in a large proportion of cases. This thesis we have explained in previous 
communications. Recent experience has, we believe, dcmonslraleci that 
not only is the vesical neck (ioteroal sphincter) a factor, but in some eases 
abnormal degrees of flaccidlty or spasticity of the external urethral sphinc- 
ter or Inability of the external sphincter muscle to relax are factors of 
importance which must be correct^ to achieve satisfactory vesical function 
In the neurogenic bladder. 

It is our opinion that in the majority of eases the patients can be treated 
successfully with proper immediate care and subsequent transurethral 
resection of the vesical neck when necessary. It should not be intimated, 
howev cr, that the problem has been completely solved by any means. Each 
patient with a cord bladder still presents an individual problem that may 
require all of the ingenuity the pbyacian may possess. There are still 
several basic problems which require solution. Among these problems, the 
following may be mentioned: (1) the therapeutic problem of the cord 
bladder which contains little, if any, residual urine (this type of bladder 
is frequently seen in children with myelodysplasia caused by spina bifida 
occulta); (4) the problem prestmled by the small group of patients vrilh 
cord bladder who are unable to empty the bladder despite repeated trans- 
urelhral resections of the vesical neck; (3) the problem of the irritable 
automatic bladder which can be made to empty completely by trans- 
urethral resection of the vesical neck but in which the mtm'als between 
evacuation of urine are too short and irregular. This type of vesical dys- 
function is often aggravated by ertravesical reflexes from spastic lower 
extremities. 

FEOBLEUS 1 AND 2 

For some time our attenUon has been directed to the external urethral 
sphincter as a contributing factor to problems I and 2. For instance, in 
cases m which the cord bladder contains very little urine and passive 
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leakage of urine occurs almost continuously or active incontinence occurs 
frequently- (problem 1), uo have wondered if the external sphincter may 
be at fault, Cysloscopicallj , the appearance of the bladder (Irabeculated) 
and of the vesical neck (usually hj pertomc) is much llie same as it is in 
any case of cord bladder in which uruiary retention is present Is there an 
absence of normal tonicity or ilaeciJ paralysis of the external urethral 
sphincter such as is obsersed in skeletal muscle elsewhere in the presence 
of a lesion of the lower motor neuron’ 

In a case of cord bladder in which it is impossible for the patient to 
micturate or to empty tlie bladder completely after repeated transurethral 
resection of Uie vesical neck (problem 2), what is the nature of the impedi- 
ment that holds the urine back? The only obvious obstruction left would 
seem to be the external urethral sphincter. Does it become hypertonic, 
Sfiastic and hypertrophic and cause urinary obstruction? If the external 
sphincter is a factor in either of these conditions mentioned, then what is 
the function of this sphincter in the normal person? What is its normal 
stale — one of neutrality, flaccidily or tonicity? Two cases in which the 
patients recently were treated successfully at tlic May o Clinic seem to throw 
considerable light on problem 1. 

Caj« /.->A eirl, asc<J s«\«ntc«ny«ar«, came to the cluucin September, 1045. SLe bad been 
well until 1910, «t which time an opcnliou had l>e«o pertoraieU tor spins biSda cystica. Tlie 
patient lad had no disability from Utb conditioii. but operatioo bad been ■d\ise(l to avoid 
luture trouble. After the operaCton, un'oary retention develepcd and was folfcwed later bj 
vesical and rectal incontinence Areas of complete aneslbesia had dei rieped m the saddle area 
and on the posterior aspect ol the right tbisb, and complete anesthesia bed occurred belew the 
right inec. This lad resulted inadeciibrtusukerof thenght hrrl, ahiihhaJ eaposrd thru 
calcisand bad produced eitensUeosteomyehlis. An extensive decubitus ulcer had dexeloped 
on (he right buttock and had exposed (he sschiat tuberosity. 

From the urolopcsUodpoInt, the patient was conlmually wet. Small spurts of urine would 
issue from the urethra every three to eight minutes On scseral occasions, less than SO c c. of 
residual unae was found ia the bfadderalthough on one occasion 60 ec. was obtamed. Cys- 
toscopy rexealed that the bladder was moderately trahcculated and of large capacity. Because 
of the small amount of residual urine, it was fell that transurethral resection of the vesical 
neck would be of little help. We wondered, however, if the tone of the cxlcraal sphincter could 
be improved with a musde pLcatiog type of opcralion. such as the Kelly operatioo, on the 
urethra. It was decided to try both proc^uiea. 

On October 93, 1945, transurethral resection was performed, and a total of 3 gm. of tissue 
was removed from the enllrecircumferenceorihe vesical neck. After the operation the vesical 
fuoerion was not changed r.Tcrptthst the small atuount of residual urioe bad been eliminated. 
The untie still was expelled from the Uadder in small spurts every three to eight minutes. A 
Kcliy operation on the urethra was then performed. After lemoval of the catheter, the patient 
was able to void every two hours and remained dry. If awakened once at night to void, she 
did not wet the bed. She was able to empty the bladder completely. Sixteen months have 
elapsed since the opemlion was performed. Ihe vesical function is still normal and the imoe 
clear. She can initiate micturition at wdk 

After the urologic treatment the patient’a right leg was amputated below tie knee and a 
decubitus ulcer of the nght buttock was excised. Both wounds healed well and have remained 
healed The patient walks well on her artificiJ limb and, despite the fact that the slump is 
anesthetic, she I>j« as yet had no trouble with tn^hic ulcers. 

Case g.— Not long after case I was observed, another > oung girl of about the same age came 
to the clinic because of the same type of vesical dysfunetton. Her trouble bad been present 
since birth and was due to a spina bifida occulta which bad never been operated on. The same 
treatment was employed as m the first case, except that the Kelly operation on the urethra 
was done first. The procedures were reversed in this case because, although the bladder was 
extremely trabeculated, the urethra was not more than 1 cm. In length. After the Kelly opera- 
tion was performed, the urethra was of normal leogth and sn sboormal soiouot of tissue was 
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pre>enl al tbe %esK:a\ necW. Ttis operalion was complicated by dclaj ed postoperative bleeding 
which i» fairly common after transurethral resection on women. TbU necessiUted npcated 
cystoscopy for hemostasis and resulted in a severe utuiarj' infection which rr<]uircd treatment 
lor some time 

After the successful treatment of the patients in cases 1 tintl 2, an attempt 
Mas made to use the same operative procedure on girls who were less than 
ten jears of age It was found that the vagina Mas loo small to ixirmil the 
satisfactory performance of a Kelly opcralton on the urethra. 

Al about the aitne time these cases were being studied mc cncounlercvl 
a case which illustrated problem 2. TJic patient was a young man who h.ad 
a traumatic lesiou of the cord at the level of the tu clflJi thoracic vertebra. 
After multiple resections of the vesical neck, complete urinary retention 
persisted- The patient Mas hnally relieved uhen suitable treatment Mas 
directed toward the eilemal urethral sphincter, which apparently Mas 
spaslic and causing obstruction. 

Clue 3 nun aged Unity ] ears came to Ihechiuctn January, lO-lC. Uelud been injured 

in an automobile accident almost two years previously. There had been a ftsclure of the 
twelfth thoracic vertebra and immedute paralysis of the lower eilrenulies, bladder and bowels. 
Catheter drainage had caused a peruirethral abscess. The abscess had been iocised at the 
penoscrotal junction and a urinary fistula had resulted. Vesical calculi had developed. A supra- 
pubic cystostony bad been performed butlheopciuagiothc bladder had been allowed to close. 
A urethral catheter bad again been used for drainage. 

VMien the patient came to the clinic he had tbe typical appearance of a paraplegic. TJie level 
ol the Uaiou was tound to be al the first lumbar serf ehra. TLeie w as complete panly »U ol the 
lower extremities aside from slight weak residual molioa in the h ft quadnerps and adductor 
muscles. The abdoomul muscles were nonaal. There was complrteam'vthrsia of the uddleaud 
penneal areas and ov er most of both legs. 

Urologic examioalion disclosed a stagbom calculus which filled the pelvis and caiicesof the 
nght kidney. There was complete unnary retention. XVhea the bladder conUined from 600 to 
1,000 c.e. ot unne the patient would complain ol severe distress, but would be unnble lo pass 
any unne. The old ntethral fistulous leacl al the penoscrotal yunctiou could be palpated but 
did not seem to be patent. Cystoscopy rereakd a typical trabeculated hypertonic bladder with 
some delonnity of the left wall aod spasticity and cootrseture of the vesical neck. 

In additiQu to the paialy sis and the unnaiy difficulty, the patkul complained ol pam in the 
region of the gluteal muscles on the left, of aome pain in the left leg and in tlw tight leg and 
of occasional twinges of pain in the right leoal area. It was ohsened that filhngof the bladder 
or pmchuig the skin vn the anesthetic perineal area would produce painful reflex vpasm of the 
gluteal muscles on the left side. 

Transurethral resection of the verical neck was performed and tS gui. of lusue was removed 
{tom the entire cimimferesce of the vesical neck and prosuUc urethra. After this procedure, 
the patient was still unable to nucturate. The bladder would become distended and provoke 
recumng episodes of bleeding, finally, a suprapubic tube was placed in his bladder and he was 
allowed to go home for a few tnonlhs. 

When he returned to the clinic, transurethral resecUou was performed oii two more oc- 
casions and less than 3 gm of tissue was removed at each operation. There was no more tissue 
that could possibly be removed The result was essentially the same as it had been prev lously 
and the patient w as still unable to void Vesical spasm again caused repealed episode s o{ posl- 
iperative hemorrhage 

Attention was then directed lo the externa) urethra) sphincter. We reasoned that with the 
vesical neck completely resected aod apparently on Imiger capable of being anetiologlc factor, 
there must be sonu other obsiruclion in the ureUua lo account for the fad that the jiaUent 
could not force urine out of the bladder with his powerful abdominal muscles. The external 
sphincter seemed to be the only other possible source of obstruction. In order to relax it, we 
produced a transsacral blo^ with procaine hydrochloride. As soon as the anesthetic look 
effect, the patient could void easily with • good stream and could empty his bladder com- 
pletely. At soon as the anesthesia wore off, however, the patient was again unable to void. 
We then thought that the probable factor which had allowed the patient lo void was the 
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blocVing of (he ccr\c supply of the esternsi urethra! iphmeter, vhich possibly alloired the 
sphmctcric rousde to relax In an attempt to prose thi», we again produced a (ran^i^acral blocL 
<Kilh procaine hjdroclilonde but madecysto-urethrogrophic studies before and during the an- 
esthesia We were sunrise J to find that tlie external sphincter n as extremely spastic (fig 33a) 
before the transsacral block nas proiiwed During the sacral block, honeier. there was marked 
relaxation of (he sphincter (fig !>H>t Thisinformalion seemed to lend weight to our belief that 
the external sphincter was the cause of the ohelmctKio 
Tlicre was another facteir, howexer, which had to heeliiainaled before Uils opinion could be 
prosed The transsacral block should also anesthetize the pelvic nenes (iiervicngentes) which 
arise from the second, tbini and fourth sacral nerves ^^e could not he sure that this was not a 


I'lg. 33. — a. Cysto-urethrogram sbawiog spasticity of external urethral sphincter m case 3. 
d,Klaxati}aotext«n\a{unthrslspbiacteri}(ameeaiamllihck,c, r^trtliisaolextfmal arethnl 
sphincter during bilateral pudenda! block with procaine hydrochloride; d, relaxation of ex* 
temal urethral sphincter after section of the anterior and posterior roots of the fourtli and fifth 
Cumbar and the fii e sacral nen ea 


factor iu pcrmiUiiig the patient to void To eliounate this possibility, we bhreked the pudendal 
nerves with procaine h} drochloride in the area in the perineum wliere tbey emerge from Al- 
cock's canal tgaiu, cysCourethrograins were mode before and during the anesthesia. The re- 
sults were the same as those produced by transsacral block, that is, ibe patient was able to 
void and empty the bladder and Ibe uretbiognm (fig- 33e) again showetl that the spastic ex- 
ternal sphincter was relaxed during (be anestbe^ Spinal anesthesia llien was produced with 
procaine hydrochloride and the results were essentially the same as they had been previously, 
except that they were not so good as those produced with transsacral block or pudendal block. 

It seemed quite clear from these studies thalsectiooof the pudendal nerv es or rhizotomy of 
the sacral roots would relax the external sphincter and allow the patient to void. Accordingly, 
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sectioa of the pudendal oervea waa ad^wi T1i« right ncne waa sectioned Enl and the left 

nem was aectionedalew days later. The operation was done inthe perineum where the ntnes 

emerge from Alcock'a canal. Much to our auipruc, this did noljdeld the same reeulU ai did the 
injection of procaine hjdrocUoride; therefore, we felt that some fibers had not been sectioned. 
It was then decided to perform an anterior rhisotofliy of the sacral roots. Lamlncctoiny was 
performed and the cauda equina was exposed. The roots of the sacral and coccjgeal nerses 
(which were Ijing mesial to the roots of the lumbar nerses) were sepomled from the roots of 
the lumbar Mnea The anterior roots dt the sacrococcygeal nerves atre then separated from 
the poslenor roots and divided between siKer clips; about 0.5 cm. of the roots was rcmosnl on 
each side This did not produce the desired results. The urinary reUnlion persisted and the 
pain and gluU&l spasm continued and caused the palkat to become addicted to denieroL It 
was then, decided to perform a complete section of the roots of the sacral nerves and possibly 
the roots of the last two lumbar nerves to be sure of dencrsalingt he cxleroalunthral sphincter 
and gluteal muscles. The lower portion of the thoracic segment of the spinal cord and the en- 
tire couus medullans were exposed. Oecause of dense adhesions from the prei ious operation, 
it was impossible to separate the fibers of the cauda equina sufficiently to identify what had 
beense%ertd previously. In order to sever completely all of the sacral nerves and the roots of 
the fourth and fifth lumbar nerves, three bgaUirei were passed around the entire cau<Laequiua 
at the level of the third lumbar vertebra. All the anterior and posterior roots were div ided be- 
low this ligature so that the roots of the fourth and fifth lumbar and the roots of Um first, 
second, third, fourth and fifth sacral nerves were completely severed. 

The result of this last procedure was excelkot. The pain and glulcsl spasm iliiappearctl and 
the patient was able to void voluntarily with a good stream. A urethrogram (fig tl5ii) sliowcd 
that theexlenal sphincter was retaMd.ThepatKnl was able to void 10 to IS ovicvces of unne 
with a large continuous stream by using abdonuaal straining. At first. 150 c.<. of residual urine 
persisted but after ten to twelve days the patient was able to empty his bladder vooipletely. 
The patient was able to retain his unne and toLeepdiy. The only time be tost any urine was 
when the bladder contained more than tOO c c. II he then strained consldembly (as fur tnaUuics’ 
when perforsung bis exercises in phystcaUbenpy), a tew drops of uriue ucc&sionally were ex- 
pelled. Hus could easily be controlled by not allowing the bladder la l>ecoaic luo distended 
with urine or by using a penile clamp for a short time with very little comprossiou. 

Before he was ready to be dismiss^, it was dedded to remov e the stone from Uie pelv is of 
the right kidney as it was beginning to cause pain. A right pclviolilhotomy was performed 
IDuringhis convalescence from this procedure, a periurcihral abscess developed at the site ol 
the otismal abscess and the old fistula opened a^ drained at the pcoosuotal juiiLlion. This 
complicated the situation somewhat as virioe Van out of the fistula when he vuidwl. ll, there- 
fore, was difficult for him to keep dry. We have advised the patient to return in a few months 
for closure of this fistula if it does not close spoolaneously. 


The evaluation of this case is not simple. It would seem logic.il to assume 
that the obstructive factor ia Oils case was the e.vternal urethral sphincter. 
On the other hand, it is not entirely clear if the hyjicrtoiiicity (or the 
inability of the sphincter to relax) was a typical response of skeleLul muscle 
to a lesion of the upper motor neuron or the result of stimulatiou from 
exlravesical reflexes from the lower extremities and spastic gluteal muscles. 
It could have been from a combination of these factors. One also wonders 
why complete passive inconlinoice does not occur in a cord bladder after 
a combination of transurethral resection of the vesical neck and destruction 
of the nerve supply of the external urethral sphincter (by rhizotomy). It 
would seem that there must be enough urethral resistance or passive 
(neutral) tonicity of the external urethral sphincter to prevent incontinence 
of urine. In cases of autonomous bladder in wliich transurethral resection 
has produced good results, the patients can initiate micturition at will if 
there is a substantial amount of urine in Ibe bladder. This is done by 
increasing intra-abdominal tension by selling the diaphragm and con- 
tracting the abdominal muscles (if they are intact). Tlie patienU may lose 
a few drops of urine if they allow the bladder to become too full and llicii 



>.XTUL\.\i- luini* 


lllNCTUt IN THE COBO DLADDEB 


engage in Mmc sUtimous , ■ I «ercue. In other words, the problem .s 
the same as urinarj- relent..,.. ... a pauent «ho does not have a nenrologie 
I.V.on, llmt is, one of vr,..al t..rM sersus the sph.nelers (ves.eal neck and 
fxicrnal ^pliiuclcr). 

CiSTO-CllETHUO<.tlAPHIC .\ND CLINICAL STUDl 
OP THE EXTEUNAL SPHINCTER 

In onlcr to obUi.. .....re ...tormat.on about the function of the external 
urethral sphincter, »e nenle a c^sl.^-ureth^op•aph.e study of five p^ns 
»h,. ,li,l not have a..J ..eur.,log.c lesion and of ten jefents who had lesions 

of the spinal cord a...U,aa.u.le<l vesical d>stuuct.on. 

The tecl.nie uhiel. «e cu.plojr’l vs Y 

that descriluxl by Flocks an.l Alcock. Approiunately 30 te. of stenle 
lubricaUns iellv is .nixe.1 with iO C.C. of some Ijllc of radiopaque od. This 
.ncdiu.n ahouhi be mixed just before it is to used. 

'n.c injection of the medium is uuidc u.tt a aO c.m sj™ge that .s 
..llaehcl to a piece of rubW catheter about 3 mehes (..m cm.) long. The 



vw. ao .1 . im nf mm — liruAul nnt haxf a neurologiclewon; txtffnal urethral 

With procaine tjdroclilonde 

b • T A cut his back OD the x-ray table. One of the patient's hips, 
patient u Placed approxiDiatel>' 15“ and held there with a smaU 

IS then cle\ alcd ^ employ cd to throw the shadow of the urethra 

wooden block Tks ^ U,, ,e[i 

away tmm O''™ ““^airal^lhclcr {attacbBi to the syringe) is 
hand U.e sbor p j j „( Uie medium is mjccted 

.ntroduerf .nio the uremra ^ 

slowly with 6tn^ } ■ He first film is exposed (by usmg a Buckj- dia. 

medium is being 1 evnosed while the medium still b being mjecled. 

" ISv o ^eTi® wo 5S Kor^ve Any Neurolop Uslon.-.«l.r 
Study of 1 Programs had been made, the pudendal nerves were 
preliminary cjsto-ureHmp „eslbesia was produced. Procame 

blocked or bansaeral bto kjrj p 

^droelilonde was the transsaeral block and 

bS Tvem Soyed d.e subjeeb were helped to their feet and 
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obseived for evidence of Lncontiuence of urine. They tlieu were asked fo 
micturate. In ite presence of bilateral puileodat block, all of the subjects 
were able to void norniallyiinicturitum could be initiated at « ill and there 
was QQ le aV ?) g ,e of urme when tlie subjects were in various positions. lu the 
presence of sacra! block or spinal anesthesia, there was no leakage of urine 



t'lg. $7 — Cysto-sfeibiost&tn ct man«\U>ito oratolopc to»)cin Imt vlio liaii xn r!ilenu>t 
tumor of tbe bladder; estmal ureUiral spbiaiter apparent)}' in “nrutral ' {Million: o, Ufore 
trunsiacral block; b, duriag transsacrol block. 



Fig. SS. Cj»U>-ureUirogTam of mao inUt no neuroiogic lesion wlio bad extensive hiTier- 
trophy of iLe prostate gland; estertud uwUual splunctet appaienlly in "neutraV’ position; o, 
before sacral block; b, during saerat block. 


(during spinal anesthesia, the subjects were not made to stand ou lljeir 
feel) but the subjects were unable to initiate micturition. 

.Another cysUv-urclhrogram was made while anesthcsi,i still was present. 
In each insl^cc, the prclinuiury cyslo-urethfogram disclosed that tbe 
urethral sphmcler was in a more or less “neutral” position. The cysto- 
urclhrogranis that were made while anesUiesia was present tUd not reveal 
any change in the appearance of tbe urethral sphincter (figs. HO. 37 and 38). 
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Study of Patients Who Had Lesions of the Spina! Cord. — In seven of 
tbe ten eases iu which lesions of the spinal cord were associated with neuro- 
genic vesical dysfunction, the preliminary cysto-urcthrogram showed 
evidence of increased tonicity of the external urethral sphincter (fig. .15a). 



In three cases, there w as either no evidence of increased tonicity or definite 
evidence of reluvation or fiacetdity (fig. 89) Further analysis of these cases 
is most interesting. 

Ill all of the seven Ctises in tvJiicli tJie cysto-urcUirograin disclosed in- 
creased Uniicity of the external urethral sphincter, there was evidence of 



t'lg to — Cyiilo-urelbrogram of typical coni bladder (automatic t>-pe) in ca&e of complete 
lesion of the spinal cotd, a, metcast looiei^ of evtemal uretliral spbiuclcr before pudendal 
block; b, relaxation of exlcrtial urelbrat sphincter during pudendal block. 

varying degrees of refiex spasliaty and contraction of the muscles inner- 
vated by segments of the cord below the level of the lesion (principally of 
the lower extremities). In two of these eases, the lesions were incomplete, 
they had been present for a long time; tlie patient had recovered suffi- 
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ciently to walk with crutches, but deformities of the lower extremities per- 
sisted owing to spastic contractures. The duration of the lesion was more 
than two years in all of these cases except one, in whicli it was eight months. 
It is interesting that this was the only case in whiclj trabecuklion of the 
bladder was not present In six of the seven cases the lesion was situated 
between the fifUi Uioracic and the third lumbar vertebrae; in the remaining 
case, it was situated at the level of the fifth cervical vertebra. Four of the 
patients were studied with either one or more of the following types of 
anesthesia: bilateral pudendal block, Iranssacral block and spinal anes- 
thesia. In all of the four cases, cyslo-uretlirograins made while Uie anes- 
thesia was in eSect showed relaxation of the spastic external virclhral 
sphincter (fig. lO). Transurethral rejection of the vesical neck was jwr- 
formed in all of the seven cases in which the cysto-urelhrogram disclo',e<! 
evidence of increased tonicity of the external sphincter- Excellent results 
were obtained in five of the cases (the pallcnls were able to empty llic blad- 



FiS- 41 — C}ato-urclhrograai of 6paUic cord tiUdiUr; a, inewased lonicily of ev- 

leroal urethral rphincler b*for* pudrodal blocL; b. relaxation of external urethral spJiinrler 
(iuriDg pudenda) bloc),. 


dor completely). In the other two eases, the patients were unnblc to void 
tlespilc repeated Iransurethral resection but were able to void well and 
empty the bladder while under any one of the three types of anesthesia. 
One of Uie.se cases has been reported in detail above (ease 3). Iti the other 
case (fig. II) tlie palicDt refused to ujulcrgo section of the himbos,icral roots 
and was dismissed with an indwelling catheter. 

In two of the three cases in which there was eiUier no evidence of in- 
creased tonicity or actual relaxation of the cxlernal sphincter, the lesion 
of the coni had l)ccn present for a relatively short time (six to eight luonUis) 
and the patients had flaccid paralysis of the lower cxlrcinities without any 
apparent reflex spasm. The lesions were complete in each case. In one case, 
it was situated at the eighth thoracic vertebra and in the other it was- 
bilualcd at the tenth thoracic vertebra. There was no Irabcculation of the 
bladder in ciUicr case. Each patient could initiate micturilioa at will by 
abdominal straining with no sign of anlomaticity and could empty the 
bladder completely. In one case there was no loss of urine l>elween voidings. 
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fn the other ease, sudden movements or straining would bring about the 
loss of a small amount of urine. The cysto-uretbrogram in this case dis- 
cIo>e<i marked reIa.vation of tfic cTtciml uretiiral sphincter (fig. 30). The 
llilrd case is of ijuestlonablc value for this study as cysto-urclhrograms were 
not made until after the patient had secured an excellent result from trans- 
urethral rcscclion of Uic vesical neck. (The oi>cration was done before this 
study was uiulerl.ikcn.) In this case the lesion was situatctl at the eightit 
thoracic vertebra; it had been present for six years and was complicated 
by complete urinary retention which had required catheterization three 
times daily for six j cars. Flaccid paraly-sls of the low cr extremities also w as 
prewnt in this ease and there was no evidence of reflex .«pastic contractures. 

INTERPnETATION OP DATA 

We arc of the opinion that tliU study has plotted some new avenues of 
ihcrapcusis which warrant further exploration. In the ease of the cord 
bladder in wlucli trabcculation, incrcas^ tonicity and urinary inconiinence 
are present but the bladder docs not contain any residual urine, the treat- 
ment must be directed toward increasing tbc strength of the external 
’•phiiiclcr and weakening the vcsieal neck. The Jailer is easily accomplished 
hy transurethral resection. The former as yet is not possible except in cases 
in which Uie patients arc women and plastic operations on the urethra, 
such as the Kelly ojicralion, furnish a crude but somcllmcs satisfactory 
solution of llie xiroblcm. 

In the occasiuiiul ease in which (be hypertonic external urethral sphincter 
is sulIicicnUy otistructivc to prevent complete evacuation of tlio bladder, 
in spite of adequate transurethral resection of the vesical neck, several 
surgical xiroccdurcs seem to be available: (1) bilateral section of the puden- 
dal ners'es, (4) intradural section of the roots (or anterior roots only) of the 
fourth and fifth lumbar and tbe first, second, third, fourth and fiftli sacral 
nerv'cs ami (3) the inlraspinal injection of alcohol as is being used at present 
in some army and navy IiospiUls to cJiniinatc troublesome spastic contrac- 
tures of the lower cxtreniilics without resorting to rhizotomy. Section of 
the pudendal nciwcs w ilh treatment of neurogenic vesical dj sfunction has 
been conslilcreil previously by others interested in this subject among whom 
are Nesbit and AYcbb, and llug^ns. Walker and Noonan. Experience has 
been insutficient to determine which would be the belter procedure. 

Tbe procedure of rhizotomy again brings up the situation which we 
called ‘‘problem 3” in tlie beginning of this paper; namely, the problem of 
the irritable automatic bladder which has a small capacity and empties its 
contents completely (either with or witliout benefit of transurethral resec- 
tion). In cases of this type, the intervals between evacuations of urine are 
so frequent and irregular that veacal function cannot be considered 
satisfactory. It has been demouslraled by blunro and other investigators 
that anterior rhizotomy of the lower thoracic and the lumbar ner^’es to 
eliminate troublesome massive reflexes and reflex contractions of the lower 
extremities often results In improvement of the automatic bladder by 
increasing its capacity and the time between evacuations of urine. It has 
been the practice, however, to preserve the integrity of the sacral roots in 
order to prevent the production of an autonomous (nonautomatic) bladder 
which is described as a type of verical dysfunction most difficult to treat. 
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As slated previously, it has been onr espericnce with Iransuroliral resec- 
tion in cases of cord bladder that the antonomous (noaautoniatic) bladder 
responds more easily to therapy than does the automatic bladder. Further- 
more, the patient can initiate micturition at ^yill and is not holered by 
having to wait for the bladder to choose its own time for evacuation. After 
seeing the results in case 3, we would speculate that in selected cases in 
which an irritable automatic bladder is associated with reflex conlraclions 
of the lower extremities a better result may be secured if the rliizolomy 
includes the sacral roots as well. The resulting situation should then simu- 
late that which is present when a lesion destroys the conus mcdullaris and 
cauda equina. When such a lesion is low enough to permit prescr\‘alion of 
the abdominal muscles, the results of transurethral resection are usually 
cNcellent It is our opinion that this procedure should be given, a fair trial. 


TRANSURETHRAL RESECTION OF THE VESICAL NECK IN 
INFANTS AND CHILDREN* 

JOHN L. EiniBTT A.VB HE-NRY F. HELiJHOLZ 

Urinary stasis in infants and ditidreo, in which the causative lesion is 
below the level of the urcteropchne junction, may often be relicv’cd by 
transurethral resection of the vesical neck. 

Young people nbo require transurethral resection may be divided Into 
two groups: (1) those who have vesical dysfunction which results from 
myelodysplasia and spina bifida, and (’2) those who have congenital 
obstruction of the vesical neck. 

There are two problems to overcome in the group of patients with 
myelodysplasia and spina bifida: (1) relief of obstruction of the vesical 
neck and eUmination of residual uriue (which is esscntiallj' the same prob- 
lem as in cases in which cord bladder results from acquirwi lesions of the 
spina] coni) and (2) correction of an incompetent external ureUwal spbiuc- 
ter. Owing to our in.ability to combat the latter problem, normal vesical 
function can be rc'cstablished in oidy about one in three patients of this 
group. 

The group of patients with congenital obstruction of the vesical neck 
resjwnd to treatment with transurethral resection in a much more satis- 
factorj' uiatmcr. In more Uian two of Uurec patients normal vesical function 
can be restored. The ultimate course of these patients depends on the 
amount of renal damage present. Early diagnosis is therefore important. 
In our group of cases w e did not encounter any congenital urethral valves. 
The type of obstruction encountered consisted of lobar hypertrophies, bars, 
contractures of die \csical neck, hyperjiUsia of the “internal sphincter” 
and reilunilant tissue at Utc vesical nc<d(, and “normal appearing vesical 
necks.” 

* .tb>lr»cl of psprr puUtsbed to fuQ ia Jourtixl ot Umlogr. (to pnu ) 
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TKANSUUETHRAL RESECTION FOR VESICAL DYSFUNCTION IN 
CASES OF TABES DORSALIS* 

/oiLV L. CMMnrr *%» john uvnox beaki] 

III intl, MU rcportetl llie rcsutLs of a study of vesical dysfunction in cases 
of tal>us dorsalis and analyzed tJtc results of tninsurcliiral resection in 
thirty-five of the cases. In liiese cases, the results of transuretliral resection 
were very gooil. \Yc recently have made a follow-up study of these thirty- 
five c.ise3_and of lorty-four additional cases of tabes dorsalis in M-hich trans- 
urethnd resection has been performed since December 31, IfllO. These tM'o 
groups of eases form the basis of the present report. 

Inasmuch as minimal degrees of obstruction of the vesical neck or even 
a normal ap[x;.iring vesical neck can be the precipitating factor in vesical 
dysfunction in eases of tabes dorsalis, one might logically reason that min- 
imal degrees of postoiicrative scarring or contraction of the vesical neck 
occurring after tr.insurethral resection could cause sufficient obstruction to 
produce a recurrence of the vesical dysfunction and residual urine. In such 
nn event, it could also be assumed that transurethral removal of the post- 
oi>crativc scar tissue or removal of a recurring adenoma might again yield 
a good result. In short, we have wondered whether any of the thirty-five 
lulients who were operated on prior to January 1, lD41,]iavc bad to undergo 
furUicr treatment ^causo of a recurrence of their former symptoms. To 
investigate this problem we Lave reviewed all of these cases. In all of these 
cases, more than six j cars have elapsed since transurethral resection first 
was performed at the Mayo Clinic. One of the patients has returned to the 
clinic for further treatment. Letters of inquiry n-erc sent to all of tlie other 
patients and thirty-one replies were received. Follow-up data, therefore, 
are available in thirty-two of Uic thirty -five cases. In sixteen of the thirty- 
two cases, the patients ^vere alive at the time of the inquiry. In nine of 
these sixteen eases, the letters indicated that the patients did not have 
any symptoms referable to the urinary bladder; there was no urinary fre- 
quency or incotilincncc. In six other coses, the patients reported that their 
vesical function was satisfactory except for the presence of varying degrees 
of urinary frequency and some nocturia. iVU of the fifteen patients felt that 
they were emptying their bladders completely although some stated that 
the urinary stream was not so large as it had been immediately after the 
transurethral resection. (This would indicate that tliese patients have had 
a slight degree of postoperative contracture or scarring of the vesical neck.) 
In the letters of inquiry, we requested the patients to have a determination 
of the amount of residual urine made, if possible. All of the six patients 
who complied with this request reported that they were emptying their 
bladders completely. 

ANALYSIS OF FORTY-FOUR CASES OF TARES DORSALIS IN WHICH 
TRANSURETHRAL RESECTION WAS PERFORMED IN THE YEARS 
1941 TO 1945, INCLUSIVE 

We have been interested to know if our results with transurethral resec- 
tion in tabetic patients will continue to be as favorable as indicated in our 

* Abstract of paper published b full b the Joutnal ot the American Medical Association* 
I36.ms-ma (Apr. U) I948. 



JOHN 1.. VaVMliTr.JOUSB^llON UE-MtB 


prc\loiu report. Accordingly, we have loadc a study of forly*four ca»es 

tabes dorsalis iu which Irarisurclhral rescetjon was })erfonned at the 
clime in the jears 1941 to 1945, inclusive. As niciilioued in our original 
article, we fc-cl it is impossible to dclcnuine with any degree of accuracy 
in every ease the proportion of the I'esical dyslunclion cauwxl by the 
pnmarj- neurogenic atony and that produced by obstruction of the vesical 
iK-ck In inujt eases there was no question but tlial the t.ibctic condition 
was the pniloniinaling factor; m other cases, it .scemcil dcfiiiile lluit the 
prcilmuuialiug factor was ohstmclioti at the vesical neck. It is entirely 
{Mivsihle lliat in a few eases the labcsdorsalis w.isonly a coincidental finding 
and di<l not conlnbulc to the vesical disfunction. In tlie ab.sencc of an 
accuralr method of distinguishing these conditions, it seems liest to con- 
Mder thiiii as a single group. 

Age and Sex. — Of the forty-four italicnls, forty-three were men and one 
was j woman. .Vll except four were fifty or more }cars of age, whicii sub- 
«lantutr-> the thesis that most of the jiaticnla arc in the age of prostatism 
whdi Uic \CMca! symptoms become suificicntly disturbing to reciuire 
iiie<|ir;il care 

TAltLK 1 
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LVinary Incontinence and Itcsidual t'rinc.— ;icM.nliui of Uie furii-four 
l«lients vmnpUinid of some tj^sc ol “incontinence.” In six cises, the 
iiiconliiiinre i»>clumal only and in one ea-yj it was of a predpitalc 
urgciic}' lM>e In the niiiaining ten cases, the urinary’ leakage occurred 
diifiMg the daj atid ni^hl and \ariwl in degree from u mild t%i>c eon- 
‘J^tiiig of an iM-adoiul involuntary' spnrl of urine to a more or less cun* 
liiiual ovcrd.iw Ijjk- „f dnbbUng fnnw a disUudctl bladder. In all except 
ca*«-. the hLd.!<r cunlainr*! more than iOO c.c. t.f re,idual urine: in 
IvnUc of the niM-v. more than ^00 c.c. ol resiilual urine was pre*cnt, 'Hie 
uTKfvl amotuil found iit any of lhc*« sevciiUvn casts uaa I.^OU c.c. The 
smiiunt ol rrvsiual urine {>re-<nt in the entire group of forlv-four e.itc iv 
-ho* II in UUc I . ' ^ 

Type of Obstruction of the Vesical Neck.— Con%iaent w iU, our pro iou» 
rv;KT»cwT. tfie drgrre of obstruction at the vc-dcai neck was not great. 
< t.Mlraclu^i of the \«*Iral neck, small adenomatous collars and a small 
lUgite <4 U> j^rttioj.hy of tlw latiral and median lobes prMjominatcd. U 
»Ja.uUI l»- iMontol out Jlial in many of the ra*e* ejstoveopy snggcsteil that 
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Uie \csical iit^k %va* reluxwl aud diluted, and was probably not causing 
.iny obslruclion. This appearance is due U> the distended bladder ivhich 
has pulled ojien and^stxctchcd the vesical neck. (The surgeon should not 
let this condition deter him from i>erfomiing a transurethral resection, as 
the results of (rausurethr.il resection in this tyjie of case are us gooil as 
in any ollu-r ) In llie luaiunl.s of cases, it was neccssaiy to rcniose les>, 
than m gin of tissue (table i), while in only nine cases was it ncccssaiy 
to remove more than iO gni. of tissue In some cases, it was difficult to 
deinoiislrate obstruction at the \esical m'ck until resection actually was 
begun. 

rviiLi: -i 

Wru-itT ASH Tipboi T/s»ic Uluoi-lu or T/tt.sscaEt/iRsi 
Iti.sMTios IS I'oiirr-ioi a I'shes of Tidrs Doiissus 
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Itcsulls. — The results of iraiisiirethral resection were most s.itisfitctur.v 
.nid essentially paralleled those obtainc*! in our previous series. Tlie results 
were classed as good in thirty-nine cases and as fair in three cases. Two 
IMlicnts were unimproved. IJy' the term ‘'good,*’ we mean that the jwtient 
U able to void with a good stream, c:au empty* the bladder completely, and 
lias no urinary incontinence. 

0/ llie seventeen jxilicnt.^ who cuiiiplaiiied of urinary incoulinence prior 
to o[>eration, fifteen secure*! excellent results ami complete relief of the 
iiicuiitincnce. Une patient, ultliougli able to empty his bladder completely, 
continued to ha\c a inodt.*rale tlcgree of urinary urgency while the rtinainhig 
fiatient still complains at noclttmai enuresis and of <ldficulty in exj«.'lling 
his urine. 

Resicwiiig the five cases m whicli the results were not entirely’ satis- 
factory, one gains the impression that further cjsloscojiy is imlicated anti 
that in some of the cases renios'al of additional tissue would improve the 
vesical function. In such cases, it often requires scry careful observation 
and judgment to recognize and remove minimal amounts of tissue from 
the vesical neck. Removal of such tissue may make the difference Iwlween 
an exccitcnl and an imsdisfactory result. 
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It is our opinion that vesical dysfuncUon associated with tabes dorsalis 
IS no longer a therapeutic problem of any importiifce since consistently 
good results may be obtained by means of transuretliral resection of Uie 
vesical neck. The explanation of how transurethral resection corrects vesical 
dysfunction in this disease seems relatively simple although it must be 
admitted that some points arc more or less tijeoretic. The elimination of 
residual urine is brought about by weakening the vesical neck sufficiently 
to permit the weakened atonic bladder, aided by intra-abdominal and, if 
necessary, caanual compression, to expel the urine completely. The elim- 
ination of tlie residual urine also relieves the incontinence in cases in which 
the patients are suffering from an overflow type of incontinence. The 
explanation of the relief of inconliDence that is principally an involuntary 
type of nacturition also seems fairly simple. The elimination of residual 
urine increases the reser\'oir capacity of the bladder. The patient is in- 
structed to micturate regularly every three or four hours to prevent undue 
distention o! the bladder so that the chance of involuntary micturition is 
minimized. He is instructed to take the time and make the effort to empty 
his bladder completely at each micluritioo. In some cases in wliich advaoceil 
sensory damage is present, the patients never maj' regain the desire to 
micturate. Such patients must be carefully taught to micturate at regular 
intcn’als and not to wait for the desire to micturate. Inasmuch ns the 
bladder is emptied completely at each voiding, the urine may be kept free 
of infcclion; therefore, for all practical purpose.^, the vesical function may 
be considered normal. 

One word of caution should be given. Inasmuch as small degrees of 
obstruction of the vesical neck can precipitate vesical dysfunction in cases 
of tabes dorsalis, small degrees of postoperative contracting may con- 
ceivably cause a recurrence of the obslmcUon. Because of thU, such 
patients should be re-examined at yearly inlerx'als to determine if .my 
residual urine is present. If it is, cysloscopic le-cxamination of the vesical 
neck should be performed and any scar tissue shoulii be excised. 


TIbVNSUUETIIKAL PUOSTATIC RESECTION IN CASES OK BLOOD 
DVSCIUSUS* 

LAUIIE.\CE F, GREENE kso FE.tXK J. IIF.CK 

korly patients wiUi various types of blood dy&craslas underwent Iraiis- 
urclbral prosta^ resection. Tlw majority of these patients had pernicious 
anemia but patients willi chronic myelogenous leukemia, chronic lymphatic 
leukemia, hemophilia, poly Q'theniia vera and hemolytic icterus are 
mcludcd.Thefact that no i>alient died after the surgical procedure indicates 
Uiat Uic surreal risk is not high when projier treatment is provided during 
• Abstrset o/ paper pubLslmt »o full in He Journal of Otology. (Aug) 194S. 
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llie prcoperativc and jMslojK-ralive periods. The important factors of treat- 
ment for each tyjie of dyscrasia are described in tlie complete paper. With 
Uic exception of hemophilia the postoperative convalescence of this group 
of patients is similar to that ol patients niUiout blood dyscraslas and the 
functional results of the operation are equally us good. 

In every case examination of Die prostatic tissue removed at ojieration 
tlisclosed bciiigu adcnorihromalous hyperplasia. In one case of chronic 
lymphatic leukemia, dense lympliocytic infiltration was present. It is a 
singular fact that not one instance of prostatic carcinoma was encountered, 
iniismucli as one would nonnally cxficct to find six to eight cases of 
carcinoma in a group of this nature. 


PilLMARY CARCINOMA OF THE MALE URETHRA* 

JKllUY Z.tSLOW Aso J.V.MKS T. PJIIKSTLEY 

Fortunately, primary carcinoma ol the male •urethra is a relatively 
uncommon lesion. In 1039 Kreutzmann and CoitofT revicssed the literature, 
collected dato on 118 cases rejiortcd to that time and added t\so of their 
nnn. In 41 per cent of these cases the lesion ssas in tlic pcuilc portion of 
the urethra and in the rcmalmlcr it was located in the bulbomcmbranous 



I'lg — Epilbeliomsansmgin Anterior up of uretimina white man ageJ seventy-four jears. 

or prostatic urethra. In 1945 Perez Castro collected data on twenty-eight 
cases from the literature in nbich the growth nas confined to the region 
of tlie fossa navlcularis and reported one case from his personal experience. 
A recent review of the literature revealed thirty-three cases in addition to 
those reported by Kreutzmann and Colloff. Of these additional cases, in 
five not mentioned by Perez Castro the lesion was reported as arising in 
the fossa navlcularis. 

The present report was stimulated by a while man seventy-four years 
• From The Journal of Urology. 58.207-211 @ept) 1917. 
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of age who presented an epithelioma, grade 2 (Broders’ method), iituulc-<J 
iQ the fossa navicularis and for whidi a partial amputation of the penis 
was performed (figs 42 and 43). Inasmuch as there have been few rei)orts 
in the literature during recent >cars of any appreciable number of cases of 
this tj-pe, it seemed worth wliile to rewcw the records at the Mayo Clinic 
for the purpose of m.iking a clinical study of these lesions. In this review 
It was fouud that twenl.\-fi\o cases of primary urethral neoplasm have been 
uieountereil from 1910 to 1943, inclusive. The diagnosis was est.abllshe<l 
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jl cilu be pjlpaUxJ, pspeci.jlly if it js located in tlie anterior urethra. Six of 
tiic twenty-fne patients presented a history of urethral stricture prior 
to the onset of .symptoms referable to the neoplasm, an incidence which 
seems somewhat more than coincidental. The average age of patients wa.s 
fifty-six years and the youngest was only twenty-eight years of age. The 
grade of malignancy was determined in twenty cases and in nineteen was 
cither 2 or :5. 

TREATMENT 

In the jireseiit senes of cases treatment varied depending on the location 
anil extent of the lesion. In the ten eases in which tlic growth was located 
in tlic penile iirellira, aniputatiun, radium and fulguration were cmiilojed 
with wpial freipieiicy. Amputation, which may be iiartial rather than 
complete, is preferable for the more extensive lesions. It is well to rcnicni- 
her, Iiowextr, that a partial ainpiitalion which leaves virtually no urethra 
whicli may !« grasped during iiucturilion to direct the stream may be 
mure of a handicap to the patient than a perineal urclhrai meatus which 
can always be used satisfactorily in the sitting position. For a relatively 
small growth in the region of the fossa navicularis, radium niaj be applied 
directly. Fulgur.ilion can be Uscil to destroy a relatively small lesion. If 
there is any (piestion aliout the complete destruction of the growth in situ 
by either of these iiictho<h, amputation would seem the treatment of choice. 

Treatment of an epithelioma situated in the membranous or prostatic 
urethra is somow hat more diiGcult. In the present series of cases, prostatec- 
tomy, cauterization, apiilication of radium, transurethral removal and 
fulguration and roentgen therapy were employed. Obviously there must 
be indisidualization in the choice of treatment, depending on the exact 
location and extent of the lesion. Experience has been too limited to permit 
general conclusions but obviously the same principles apply in the treat- 
ment of a imdignant lesion in the posterior urethra us in other ]iarts of the 
body; namely, complete removal or dcslmclion of the growth if at all 
possible. 

RESULTS 

The number of ca&es in this group is entirely too small to ptniiit sig- 
nificant opinions regarding results and the cfBcacy of various tj^ics of treat- 
ment. From a study of these results, however, certain impressions arc 
gained which are in accord xsith reports in the literature. Thus, the prog- 
nosis in our cases seems more favorable for lesions in tiic anterior than in 
the posterior urethra. Since at least half the patients with anterior urethral 
lesions are living two years after operation, while half those w ith posterior 
urethral lesions are dead one year after operation, probably the difiicully 
of complete removal of a growtli situated posteriorly may be a factor in 
this regard. Of the ten patients who had an epithelioma in the anterior 
urethra three arc known to be dead and seven are living. Three of these 
seven have had a recurrence and none of them is known to have survived 
for as long as five j ears. The shortest postoperative follow-up in this group 
of seven patients was five months and the longest five years, the average 
being twenty-one months. 

Of the fourteen patients who had lesions in the posterior urethra twelve 
.ire known to be dead; however, one of these lived four jears and another 
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tune yeara and at the lime of death had no evidence of recurrence. One 
other of the fourleen patients was alive am! apparently well at least five 
years after treatment and one patient has not been traced. The patient 
who had a lesion which invoked both the anterior and posterior i>orlions 
of the urethra died tour monlUa after treatment, which consisted solely of 
roentgen therapy. Obviously, the results of both groups of eases leave 
much to be desired. However, the fact that a few patients have survived 
as long as five j’cars .niTords some cncoumgcnicnL Tor the most part treat* 
TOEui in these eases cowsistest curwptete s\wgic.\V tcuwvAl or local ilestnic* 
tion of the lesion. 

CO.M.MENT 

The role that urethral stricture plajs as an ctiologlc factor in carcinoma 
of the urethra is questionable. The incidence of this condition prior to 
development of the iiiaiign.'int lesion, ns reported in the literature, seems 
as though \t might be significant, allliough the majority of jvatients who 
have epithelioma of the urethra probably have no anlecc<lent history of 
stricture. 

The prognosis for m-ilignaot lesions of the urethra is inipo/isible lo 
determine from the literature, as loo few cases have l)cen reporlctl five or 
more years following treatment In genera! a Ui situated in the .'interior 
urethra appears to have a somewhat better prognosis Uian one situated 
posteriorly. In our experience this cannot be cvplninii] by any dilfcrcncc 
iu time at which these patients presented themselves for Ucatinent, ns Uie 
duration of symptoms prior to therapy was the same for both groups of 
patients. It is stated in the literature that lesions in tlic (loslerior urethra 
arc recognized later than those in the anterior urcUira. Tlie most coiiuuon 
symptoms for both groups were hematuria, jicnilc discharge ami tlysuria. 
From the meager data available the grade of the lesion lias not alTcclcd 
the prognosis significantly 

Not included in the present series of eases are a few in which small 
epitheUomas developed in the urethra subsequent to total cjalcctomy for 
'larcinoma of the bladder. IVIiile an occurrcoce of this t\ pc is not especially 
requent, it is encountered suffidently often that it should be kept in mind. 
Particularly d the growth in the bladder involved the region of the vcslcai 
neck, foUow-up examination should include endoscopic inspection of the 
remaining portion of the urethra. Recurrences of tliig type may Uicn be 
recognized while they are quite small and may be adequately controlled 
by fidguralion. In two cases repeated fulgucatioa of this type has been 
required over a period of several years. Aa mentioned, how ever, these case.s 
have not been included in the present study because they are not tijought 
to represent true primary’ lesions in the urethra. 
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CLL\IC,Vt SIGNIFICANCE OF GROSS UEAUTURIA* 
LAURENCE F. GREENE 

Gross hematuria may be produced by a host of medical diseases such 
as hemorrhagic nephritis, hemophilia and acute leukemia, but a discussion 
of these conditions is not gennane. Of the urologic causes of gross hematuria, 
malignant lesions and infections of the urinary tract lead the list; these are 
followed by urimiry calculi and prostatism. 

The age of the patient is important. Gross hematuria is rare during 
infancy and cluldliood. ^Vhcn it occurs, it usually is in response to infection, 
whicli usually is the result of congenital obstruction in some part of the 
urinary tract. 

In young adults and persons up to the age of forty, gross hematuria is 
most commonly a manifestation of infection in tlie form of pyelonephritis 
or cystitis. The infection is most commonly produced by organisms belong- 
ing to the colon-typhoid or staphylococci groups; tuberculous infections 
are also common in this age group. Gross liemaluria associated with renal 
or ureteral colic is not uncommon in Uic presence of renal or ureteral 
calculi. 

i\ftcr the age of forty years, gross hematuria as a result of neoplasms of 
the kidacy, ureter or bladder becomes more frequent. 7n men of this age 
group, prostatism, botli benign and maliguant, is a common cause of 
hematuria; furthermore, the incidence of gross hematuria is greater in 
benign prostatic hyperplasia than in prostatic carcinoma. Infection, both 
specific and nonspecific, and urinary calculi are less common causes of 
gross hematuria in this age group. 

A detailed desenption of the nature of the bematuria may help. In males 
it should be determined whether the hematuria Is initial, terminal, total or 
independent of micturlliou. Initial hematuria is characterized by the 
appearance of blood only at the start of micturition; during the act the 
urine becomes clear. Initial hematuria is usually produced by prostatism 
or lesions in tlic prostatic urethra. In such conditions, blood or blood clots 
accumulate in the prostatic urethra; when urination is initiated the initial 
urine is bloody and the remainder clear. In terminal hematuria, clear urine 
is passed until termination of the act, when the urine becomes bloody. 
Terminal hematuria may result from prostatism or lesions in the prostatic 
urethra; in such instances, the sudden contraction of the accessory muscles 
of micturition is responsible for the terminal hematuria. Rarely vesical 
neoplasms may be traumatized by the contraction of the bladder and 
produce terminal hematuria. In total hematuria the urine appears bloody 
throughout micturition. Total hematuria is usually produced by lesions 
of the kidney and ureter. The blood enters the bladder and becomes well 
mixed with the urine. Lesions in the bladder likewise may result in total 
hematuria. Rarely lesions of the prostatic urethra will bleed into the blad- 
der and result in total hematuria. Bleeding independent of micturition is 
produced by lesions situated external to the external sphincter. 

The color of the hematuria may be of some help in diagnosis. Dark 
brown urine usually results from bleeding lesions in the upper part of the 
* Abridgment of paper published in fuU in ARooeaoU Medicme. SI. 6Sl-<>52 (June) IMS. 
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unnarj- tract whereas bright red urine is usually associated wi^ lesions 
m the lower part of the urinary tract. It may be extremely difficult to 
detennme whether bleeding arises from the urinarj' or genital tract in 
females: however, careful catheterization and examination of the urine 
will usually settle the question. , • . 

Particular attention should be paid to certain phases of the physical 
evdiniiiation of a patient who complains of gross hematuria. Renal enlarge- 
ment due to neoplasm, hydronephrosis, cjst or polycystic kidney may be 
detected. Tenderness in the flank, a result of infection, may be elicited. 
Careful palpation of the supraclavicular area should be carried out because 
hj'pemephronia may metastasize to the lymph nodes at that site, fhe 
appearance of a left varicocele laic in Ufe is suggestive of a oeoplasm of 
the left kitinev. This condition is the result of the anatomic relations of the 
left spermatic vein. Neoplasms of the kidney tend to invade aod block the 
renal vein. Inasmuch as the left spermatic vein empties into the left renal 
vem, the blockage of the latter vein is transmitted to the spermatic vein 
and results in \aficoccle. If the neoplasm invades Lite inferior vena cuivu. 
dilated abdominal veins may be \'isible. 

The suprapubic area should be examined carefully in order to detect 
the presence of a distended bladder, tenderness that may accompany 
cystitis or a mass due to a vesical ncoplaan. By means of a careful rectal 
evamination of a man, a diagnosis of benign proslalic hyperplasia or 
prostatic carcinoma may be made. By rectal palpation It may be impossible 
to distinguish prostatic carcinoma from tuberculous prostatitis or prostatic 
calculi and other diagnostic aids may be necessary. Inflltralion o! the base 
of the bladder by vesical neoplasm may be readily detected by rectal 
palpation. 

In cases in nhlch the patients arc females, considerable information ma.i 
be obtained by vaginal exauiioatiou. In this manner, inflltration causcil by 
vesical neoplasm and leodemess caused by cystitis may be detected. It 
may even be (losiiblc lo palpate a calculus low in the ureter by vaginal 
examination. 

Etaminatlon of the evlenial genitalia may aid in Uie diagno»i*. The 
presence of uriaaty tuberculosis may be suggested by noting evidences of 
genital tuberculosis inasmuch as these two conditions are frequeully con- 
comitant. Tuberculosis of the vas defercos and epidid^'mls usually results 
m cnlargciiieiit, hardening and nodularity of these organs. A urethral 
ucopUsin may lie palpable along the course of the urethra. 

Hematuria is rarely an eniergencj’ unless it is prolonged and cisauguinal- 
uig in character. Until the time when the patient can be placed in projier 
hand^ there arc several steps Ibat may be taken. If it is suspected that the 
hleeiling arises from Uie Idilucy or ureter, the patient should be pul to rest 
in Ixd and necessary* narcotics given to relieve pain. A large fluid intake 
sliould be urged to prevent the formation of clots and .subsequent “clot 
colic,” If the bleeding Is v esical or prostatic in origin and associalcil with 
the formation of clots, an elfort should be made lo remove the clots. The 
presence of clots in the bladder acts as a foreign body and produces vesical 
spasms which aggravate the bleeding. The clots may best Iw removal bv 
u urethral catheter and sj ringe. 
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ETIOLOGY, PIIEVENTION AND TREATMENT OF 
VESICOVAGINAL nSTULA* 

\lUGlLb COCNSELLEll 

Tile iiLinagciiicnt of ves.ifovaj'iiial fistula lias been .NOinewhat siniplificil 
tluring the past ilccadc. The tncitlciicc of postoperative recurrences has 
lioen greatly rctluccil, so that they n«m occur only in the most diflicult cases. 

ETIOLOeV AND PUEVENTION 

\‘csicovaginal fistula js caused by difficult parturition and opcratioiis 
Dll the uterus and bladder; ocG:isionull3’ it follows the application of radium 
for cancer of the uterine cervix. 

'I’he fistula sshieh occurs after dtlisery useil to be the most commonly’ 
seen, now such a fistula is rarclj' seen at the clinic. The tj’pe of \esico- 
saguial fistula we sec today is chiefly that which occurs postopcrativelj'. 
Tiio operation which is most usually involved w total abdomiual fiysterec- 
toiiij*; the next in order of frcquciicj' are vaginal hi’stcrcctomy and vaginal 
plastic operations. The fistula wlncli dcsclops from radiation therap.v for 
carcinoma of the cervix is not common, but when it Is seen it presents a 
serious surgical problem. 

Since the frequency of occurrence of vesicovaginal fistula which follows 
alxlominal hysterectomy is increasing, greater clfort must be made to 
prevent such a surgical accident. One reason for tliis increase has been the 
great number of papers published in which total abdominal hj’sterectom^’ 
is advocated as a routine proccilurc whcncv'cr abdominal hj’stcreclomy is 
indicated. I am not in accord with such lc.-iclung because it is not practical 
to appl^' one surgical procedure to an organ such as the uterus nith no 
regard for the Ivpc or location of the inherent lesion. Total hystercctomj’ 
c.m be done succcssfullj' bj' a competent surgeon, but not bv one with less 
abilitj' without an increased risk. 

It seems to me that the usual manner m whicli a vesicovaginal fistula 
develops after total abdominal b^'slercctoiny is as follows. It is possible 
for a surgeon to incise tiic bladder without knowing that he has done so, 
particularly it the bladder has been emptied bj’ catheter preceding the 
operation. Second, and what I believe is the most coiuinoa cause, is the 
placing of a suture through the wall of the bladder when tlie vagin.il \auU 
is being closed. Also, when a stick tie is being placeil to ligafc the uterine 
vessels, the bladder maj’ lie caught near the ureterovesical juncture and 
vesicovaginal fistula develop therefrom. Such a fistula bcconics ap|)nrcnt 
w illiin about a week after the operation. This ]>criod is the .iinount of time 
required for the suture to cut through the wall of the bladder. If the fistula 
occurs immediately after the operation, it must certainly’ be the result of 
an unrecognized injury of the bladder. Sucli injuries can be prevented b^' 
certain maneuvers which I wish to rccommeml, since I feel that prevention 
is fully as important as cure in the treatment of this condition. 

* A1in<1gin(nl ot pa|>er puLlistieti in full in ibe Southwn Surgron JJ'TSi-7o9 (Oct.) I94T. 
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To avoid the production of vesicovaginal fistula after loUl abdominal 
hysterectomy, the operation should be done under direct vision, without 
the causing of trauma or hemorxluge. If c%'«y step of the operation is con- 
ducted under direct \-ision, and no structure is incised or suluretl except 
when it is plainly seen and identified, tlien a fistula uill not be caused. It 
is especially important that alter the peritoneum has been incised and 
pushed down from the uterus, the bladder be pushed downward at least 
1.5 cm. to expose that much of the attachment of the i>ul>ocers’ical fascia 
at the point of its attachment to the cerx'is. It is only after this maneuver 
that the damps can be placed safely on the utcru\c vessels and the cervical 
branches of the uterine artery wilUouL the risk of caldxing a liny segment 
of the bladder in the tips of the forceps. Catching of a small portion of Uie 
bladder in the forceps is more likely to occur in Ujc presence of very active 
bleeding from some of the larger veins of the broad ligamcnL For tliis one 
reason alone, I feel that it is a good routine procedure, in Uie performance 
of abdominal hj sterectomy, to cut the round ligament separately from the 
adnexal ligament. If tliis is done, cx-posurc of the vessels of the bro.ad liga- 
ments trill be adequate, so that the clamps can >>e applied e/Jcelive)y in the 
proper places. 

In cases in which there arc interligamentous fibroids, adenomatous 
lesions, pelvtc endometriosis or chronic pelvic cellulitis, the norutal anatomic 
relationships or positiocs of the vessels and the urelcropcKdc segment of 
the wall of the bladder may be markedly distorted. Therefore, greater 
caution must be observed in the conduct of total hysterectomy In these 
situations if subsequent trauma to the bladder and the development of a 
vesicovaginal fistula arc to be avoided. 

There is a step in the technic of total abdominal hysterectomy which I 
have observed to be important as an aid to visualization of the structures 
and also as a means of assistance in the prevention of serious hemorrhage. 
This consists in the surgeon’s holding the pelvic structures to be removed 
by one hand and his maintaining constant traction on them, because under 
moderate traction the anatomic aspects of these structures are more clearly 
defined and hemorrhage from veins which may be tom cannot be cxcessivc- 
In this connection, I wish to advise against the use of right-angle clamps 
or any type of clamp which may be used to close the vagina after complete 
removal of the uterus. The risk of injury to the bladder is too great when 
such clamps are employed, whereas the risk of serious infection presented 
by the open vagina is very small indeed. 

A fistula wluch follows va^n^ hysterectomy wiUiout doubt is produced 
in exactly the same tanner as is lliat which follows abdominal hysterec- 
tomy. The same principles, therefore, of direct vision and hemostasis wluch 
I have just mentioued are most important in the prevention of this type 
of fistula after either va^al hysterectomy or vaginal plastic procedures 
carried out for cystocelc decensus and amputation of the cervix. 

The prevenliou of vesicovapual fistula after radiation for carcinoma of 
the cervix is a problem for the laiUologht. As long as tliis treatment 
remains m the hands of an expert radiologist, the occurrence of this Ivpe 
of fistula will be held to a small figure. Radium is a very powerful elem'ent 
and cancer of the cervix is a very serious disease, so that expert care in 
handling both must be used. 
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UROLOGIC INVESTIGATION’ 

U’hen ii ])alicnt presents liersclf with a vesicovaginal fistula, the first 
steps ot investigation are urologic. It must be determined whether one 
fistula is present or several are present. The esact situation and size of the 
lesion, presence or absence of cystitis, and uiv'olvcmcnt or noninvolvemcnt 
i)f the upjwr part of the urinary tract must be ascertained. 

One of the inoat common sites at which a vesicovaginal fistula occurs is 
just above or purullel to the ureterovesical juncture us a result of injuries 
which ha\c been jiroiluced by the forceps or stick tie in clamping and 
ligating the uterine vessels during abdominal hysterectomy. Because of 
the proximity of such a fistula to the ureter, special care must be usc<I during 
repair to prevent ureteral ubstniclion and recurrence of the fistula. ^Mien 
u fistula is situated in or near the ureteral meatus, Uic urologist must make 
a careful survey of this area and the up|)cr part of the urinary tract. 

So far as situatioti is concerned, those fistulas which are located in the 
midportion of the trigone or posterior to the trigone usually arc uncompli- 
c.ited and single, and the up|>cr |>art of the urinary tract is normal. When 
the fistula in^lves the sphincter the probJem of repair becomes somewhat 
more complic.ited, so that. In order to secure the best results, accurate 
specification as to location of the fistula on c^stoscoplc examination is 
essential. 

The appearance of a fistula which has been produced by radium is char- 
aLlcrislic in lliut llic mucosa appears lighter and is scarred for a variable 
distance around the fistula. This scarring is caused by loss of the blood 
supply, aiul will uot Leal well if it is repairv<l. Hence, if rej^air is to be con- 
sidered, this entire area, w hich previously has been described on cystoscopic 
cx.iuiinatioii, must be excised. 

A fistula Ioc.itcd anterior to the sphincter becomes a urethrovaginal 
fistula, but on vaginal cxainination it may appear to be a vesicovaginal 
fistula. Localization in such a case b important so far as repair b concerned, 
since ibsues suitable for repair are scanty around the urethra, in contrast 
to those at the base of the bladder. 

Infection in the bladder, which used to be a serious complicating factor, 
has now been reduced by the use of sulfonamide drugs and penicillin. 
Formerly, hicnistcd cystitis was a common observation in association with 
some of the larger fistulas because of the presence of urea-splitting organ- 
bms. Abo, \he5ic infections •nerc -very ■potcat censes of Towintnces because 
the site of repair became infected and broke down. I find it worth while 
now to carry out these repairs when the urine has been made slightly acid 
or neutral by maintenance of the pll of tlie urine at about 5 or 5.5. This 
raneentration is to be iratched <^oseiy during convalescence ol the patient, 
to prevent infection. 

SURGICAL REPAIR 

Before the attempt b made to repair any vesicovaginal fistula, the ques- 
tion of a vaginal, transvesical or tianspcritoncal approach to the fistula 
must be considered. At the Mayo Clinic the attitude toward these various 
methods can be expressed best by the statement that 1)9 per cent of all 
vesicovaginal fistulas in our hospitab are repaired by the vaginal approach. 

I shall try to slate clearly our reasons for this altitude. Mobilization and 
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excision oi scar tissue ate two procedures ot utmost imjwrUitice to successful 
closure, and they are more easily accomplished by way of the vagina. The 
entire urethra, trigone and base of the bladder can be eeposed by the 
vaginal approach. If the fistula followed delivery, repair of a cystocele or 
a urethral di\ erticulum, or if it developed after supracerxdcal hysterectomy, 
adequate exposure and method of approach are best obtained uitli tlu* 
patient in the lithotomy position. Ilowcver, if a fistula has occurred after 
toLal removal of the uterus, tilber vaginally or abdoiiiinally, mobilization 
and excision of scar tissue can be accomplished best vaghwlly, with Uic 
patient m the Ktaske position, which is in reality a modifietl Sims’ position 
(knee-chest). Exposure, nhich is so essential, is excellent u hen this position 
is employed The x-aginal vault, which usually is movable, falls forward and 
the fistula can be seen easily, just as Marion Sims stated in his original 
contributions. A Sims speculum is held against the perinemn, and the line 
of closure of the vaginal vault after hysterectomy is easily located and 
palpated. Generally, the fistula is situated in this area. In mobilizing the 
blailder, the surgeon should Incise the vaginal wall well above the fistula, 
well below it and about 1 cm. around the fistula. The vaginal wall is 
reflected from the bladder at least 4 to 'i.o cm. That part of the vaginal 
wall adjacent to the fistula b held bj' forceps or clamps. The eulnle-sac of 
Douglas is tlieu opened so that the surgeon’s fiuger can evplure Uie pelvic 
cavity to separate any portion of the small bowel or sigmoid from the 
bladder. Tlie bladder can then be pulled more into the vagina, and all scar 
tissue around the fistula can be excisc<l easily under direct vision of tlie 
surgeon. 


The defect in the bladder is closed lo layers either .interojiosleriorly, 
liansxcrsely or diagonally, depending on which direction the coiirxf of the 
fistula is found to have after the scar tissue has been temoveti. 

Tlie technic of closure and the suture material to bo used .seem to me 
to h.ive an iiiiporlanl effect on the success of the operation. I reconmienil 
that absorliable suture material be Used throughout, so that there will be 
no sutures to be removed secondarily. The first row of sutures u uude with 
000 chromic catgut. 1 liis suture brings only the mucosa together and doc^ 
not enter the bladder; it is a coot'muous stitch. The wall of the bladder is 
now clo^d in layers. The second tow of sutures is made with 00 chromic 
catgut; it licgins 1 ciu. beyond tlie first row and extends I cm. bevond the 
point at which the first stitch ends. The third row of sutures is made with 
0 chromic catgut; Uiis row completes closure of the bladder by starling 
•and ending \ cm. lieyond the second tow. The third row is so placed that 
all dead sp.ice along the site of repair of U»e wall of the bladder is complelch 
oblilcralcd. Hie final step is closure of Uie vagiual wall with mtemiplcd 
number 1 cluomic cat^t suture maleriab The vaginal wall is always 
mci^d around the fisluU anlcropostenorly. even though the defect in tlie 
hlHiidcr may have to be repaired transversely. 

The lypc-ol repair .Wibcl in Iheforegnin'e paraeraph has bean highly 
snccctul. I «i!.h to tcconuMmi ru CMwinualy. this type of nperalion cannol 
In, .loin- IranavcM^lly or Iranaponloneally. I Jo „nt rrUh to .ay that aucl, 
a h.tilla cjumot be n-liaircd by tbeao other oielhorls. lor it can l« an 
reiaorcd. Oceasionaily. lo lact. the Irao.vcMoal or traotperiloncal tjpc ot 
operation u .Mmleiy outeatcJ, as for inalaocc, »hen a liMuU 1. .iloale.l 
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lii^h iit llic vault, fixed and involved with the colon. In such an instance. 
lioBcvcr, the risk is much higher and the operation is more difficult than 
would bo tnie otherwise. It the fistula fails to heal, the result usually is 
an extra fistula situated above as well os the one in the vagina, and a much 
sicker patient 

Should a recurrence develop, reixiir ought not to be attempted for three 
to six months later. Such a itcriod b approximately the time required for 
.dl iufiammalion and edema to disappear and for an adequate blood supply 
to return to the tissues. Occasion.-illy. if a small leak follows what seems 
to Ijc un adequate repair, the fistula will close spontaneously during the 
healing process if a catheter is kept in the bladder. Also, tiny 0 {>enings may 
be close<l later by very light rulgiirulion and the use of an indwelling 
catheter. 

Repair of a fistula subsequent to radiation therapy for carcinoma of the 
cervix should not be attempted for at least three years, for this is the 
minimal |>eriod in wliich the surgeon can be reasonably sure that there will 
not be a recurrence of the carcinoma. In most instances it will be wiser to 
transplant tlie ureters to the sigmoid in one stage, afler careful preparation 
Ilf the bowel. The oral adminislratioii of succinylsulfiithia^ole and the 
hypodermic admiuislration of sircptom.vcin reduce the bacteria in the 
colon, so that the riik of transplantation now is much safer than it was 
formerly. 

POSTOPERATIVE CARE 

Finally, I wish to emphasize the im|>orlancc of posloperutivv cure. The 
patient rciiiaius on a Uradfowl frame susficndcd alxiut 2 feet from the 
surface of the bed for two weeks. The catheter drains directly into a small 
basin on the bed, so that the patient or any attendant can sec at a glance 
whether or not the catheter b fuDClIoning. The catheter is irrigated fre* 
queiitly to prevent plugging, and Ihc hnclcrial content of the urine is 
controlled by tlic Use of sulfonamide drugs and muiidelic acid. 

Postoperative examinations of llic vagina are not permittiil unlil one 
week afler dismissal of tlic patient from the hospital, since there is nothing 
to be gained by such cxaniin,alioiis ami they may do much harm if healing 
is delayed. 


OVARIAN DYSFUNCTION IN YOUNG WOAIEN TREATED WITH 
LOW-DOSAGE IRRADIATION* 

DELLA G. UR1V» 

Before 11)27 at the Mayo Clinic when a young woman confronted u 
with the problem of functional menstrual irregularity, we could only advise 
that she maintain her weight at what was normal for heron a welhbalanced 
diet, gel plenty of out-of-door cxerdse and avoid nervous tension. In 
addition to such general measures, if we found the basal metabolic rate 
* Abridgment of paper publubcd in full in the .Xmencan Journal of OlMtetncs and Gytic- 
tiiloKj. 55 7S»-70S (.Afay) !9tR 
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to be lower than normal we ivoultl suggest raising the rate to around —3 
per cent by administration of thyroid extract and maintaining it at this 
level ior several months hoping to correct the menstrual disturbance. 
Sometimes ov'arian extracts were prescribed svith Utile hope of success. 

About 1925 there began appearing in the Gernian literature reports of 
the use of roentgen rays over the ovaries in the treatment of tlie functional 
menstrual disturbances \rith benefit. In cases of amcnorxhca, the menses 
had been re-established. Rubin in New York soon reported stmiLir results. 
It was decided to try this treatment at the cUnic. IVc used extreme caution 
at first, irradiating only one ovary according to the technic of Rubin. 

Our good fortune in establi^iing regular menses in the patient Ircalctl 
encouraged us to continue to use Iow-dos.agc irradiation. It has proved the 
most dependable means of re-establishing the menses after a period of 
amenorrhea and of conlinu'ujg the menses regularly for u few months, a 
sufficient tune to allow the patient to become pregnant, 

STUDY OP 331 CASES 

^Ye have reviened the histories of 430 cases of t%T>icjl functional men- 
strual irtegularities treated here at the clinic during the years 1927 to 19 H. 
Ninety-nine cases are not included in this study. A small group was omitted 
because the patients bad some systemic disease (diabetes, rheumatoid 
arthritis or tuberculosis) which, though it seemed well cootrollcd at the 
time of the treatment, had no doubt been a factor in the initiatioa of the 
amenorrhea. The others were left out because the follow-up information 
was either not obtainable or was unsatisfactory, or beciuse they were 
mote than thirty-two years of age. I wished in this study to include only 
the younger women. This left 331 cases. 

It seemed advisable to separate the patients treated primarily for 
amenorrhea into two groups, those single and those married at the tinie 
of treatment. Among the married women, we were interested csjxxiaily in 
the direct effect of irraffiatvon on the slctilily aso>ociatcd with ovarian dys- 
function. As is well known, a high percentage of these women are sterile. 

wished to determine whether treatment was worth while when the 
amenorrhea had been present for more than one year so the cases of amen- 
orrhea were subdivided again into those in which the period of amenorrhea 
was less than a year and those in which the period of amenorrhea was more 
than a year. 

In the whole group of single women treated with irraffiation from 1927 
to 1941, inclusive, for an ovarian dy sfunclion of the amenorrhcic tyjie there 
were 130 in all. ^ sixty-three of these, the dysfunction was considered to 
be primary in the pituitary and in seventy-three primary’ in the ovaries. 

In forty-sLX (73 per cent) of the group of sixty-three cases of pituitary 
failure, regular menses were re-established directly after treatment. Two 
patients had only temporary improvement. In the other cases the improve- 
ment continued for more than one year. The dysfunction of nine young 
women did not improve after Uie irradiation therapy but later on U.e 
menses returned spontaneously. 

In forty-eight or GO per cent of the group of seventy-three cases in whicli 
the menstrual irregulanly was considered to be due to primary' ovarian 
failure, regular menses were te-estabUshed. In seven only temporary’ im- 
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provctucnt was achieved. In the others menstruation continued to be 
regular for one year at least. Fourteen young women who received no 
benefit from irradiation began to meostniate later, spontaneously. 

\Yhcn the period of amenorrhea was more tlian one year, in only about 
1 1 per cent of the cases of primary ovarian failure was improvement noted 
mid tins lasted only tlirec months in /our eases in which irradiation only 
was used. In Uic eases of amenorrhea due to pituitary failure that had 
been present for more than one jear improvement was noted in about G2 
per cent and tenijiorary improvement occurred in fewer eases. This makes 
it evident that tlic sooner young women who have amenorrhea are treated 
the better the chance of rc-esLtblishing and continuing the menses. 

To a group of the joung women treated for menstrual irregularity while 
single from 1930 to 1011, questionnaires were sent out in 1945. We asked 
them simple questions relative to Uieir general health, the regularity of 
their menses, whether they had married, if they had been pregnant and, 
if so, liow munj' children they had had. Fifty-five answered the questions 
iulelligenlly. Twenty-one women were still single. Twelve of these women 
staled that mcnsLrunlion had become more regular after treatment; four- 
teen sUteiJ their periods were regular, seven related that their periods were 
still irregular, and three of these who were amcnorrheic when treated had 
not hud any period since IrcaUncnt. Tliirly-four women had married. 
Twenty-four of these st4ite<l their menses had become more regular after 
treatment; twenty-six rcjiortcd that they were having regular periods in 
1045; twenty-five women had been pregnant and had had forty pregnancies, 
Two of these had ended in miscarriages. One p.aUenl gave birUi to a mon- 
stcr. Tins long range study of low-dosage irradiation in young women 
makes us feel that there is no late harmful effect on the ovaries. 

As I have staled, the goal to be approached in trcatn)ent of young mar- 
ried women complaining of menstrual irregularity and sterility is the 
eslablisbnicut of regular periods until pregnancy can take place. It was 
assumed by all these women that they were responsible for the sterility. 
In most of the eases the husi>and was not with the patient when she was 
at the clinic and we have no way of knowing which was sterile. This study 
would be more valuable if this were known. Any young married woman 
who has abnormal menses and is childless (eels sure she is to blame for the 
sterility and usually will go to any length to correct it. In the results of this 
study pregnancy has been considered to have been made possible by treat- 
ment if the patient became pregnant svithin three months after regular 
meases were estabUshed. Subsecpient pat^nancies bare not been counted. 

Of one group of sixty-two women who were married when treated, we 
have sufficient clinical records (over several years in the majority of cases) 
so that a questionnaire in 1945 was not deemed necessary'. Forty-two of 
the women were improved w ilb treatment and thirty-six continued to have 
regular periods; nineteen became pregnant directly after treatment and 
three of these pregnancies were terminated early in abortion. One woman 
in this group had tlirce roentgen-ray trealments over a period of years and 
pregnancy directly followed each treatment. 

A second group of sixty-one women who were married when treated from 
1927 to 1040, inclusive, were sent questionnaires in 1945 and reported as 
follows: Forty stated their menstrual periods had become more regular 
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In the undogcuotis type and m any pituitary failure svhcii the period of 
ajjjcnorrlica lias been more than a year such treatment is often not suffi- 
cient to bring about return of the menses and low-dosage Irradiation over 
the pituitary and ovaries is resorted to. It is best to establish a normal 
Iwsid metabolic rate by administration of thyroid extract and to try cjcHc 
.nlmiiiistrafion of o\<trian hormones (principally estrogens) for several 
iiioullis before giving irradiation. Frequently also though the menses may 
have become fairly well regulated by administration of tlijroid extract 
and estrogen the married woman docs not become pregnant and, provided 
her husband’s fertility is normal, sliiiiulatioti of the pituitary and ovaries 
b\ means of irr<idiation may bnng almut pregnancy mimciliatch or at least 
III a few months after treatment, ilisiuostcsscntialinsucli eases that admin- 
istration of thyroid extract .iml estrogen lx? continued through the preg- 
nancy; if this is not done early tdiorlion iiuy occur for when ovarian 
dysfunction lias been the rule and pregnancy has occurred early abortion 
is .1 common se<|ucnce. In recent jears, since potent estrogens liave been 
available for oral udinmistration some women who formerly have aborted 
scxeral times have carried through a prcgiuncy with this therapy. In our 
eases ui which we used irradiation before we lia<l potent estrogens, we did 
not appreciate this and sexend aliorlions did occur. However, fortunately 
several of these women seemed to have more regular periods after the 
abortion and became pregnant again cirryitig through the second time all 
right. 

Ill the ca.svs of primary ovarian dysfunction tliyroid extract Js used to 
stimulate iiicIuIkiUsui when It is |K>ssil>lc to do so. These women usually 
have a near noroial basal metabolic rale. Estrogens arc giv’cn cyclically to 
maintain the pituitary -ovarian rh.vllim and to control the associated 
symptoms. Pelvic heat is al.so used at times to improve the ovarian circula- 
tion. If these measures fail, low-dosage irradiation is given over the ovaries 
only, as a rule. If the woman is not having hot flushes, it apparently does 
no harm to give irradiation over llic pituitary also, though I doubt that 
any added benefit is gained. If the young woman is having no menses, low - 
dosage irradiation may be given at any lime. If irregular menses are still 
present, the treatment is best given about the twenty-fourth day after the 
onset of a period. If it is effective, menstrual bleeding will ensue in four or 
five days and another period will occur again in twenty -eight days. It is 
well to wait three months to see the effect of a treatment. The treatment 
may then be rcjieated if the resjionsc has not been sufficient. 

Ife/ore nv had [jotent eslTOgeus lo gitv? ejidieshy, \te fouad that the 
effects of irradiation would cease after three or four months and treatment 
would have to be repeated. In recent years we have found that when we 
continued to give estrogens cyclically once we had established a cycle or 
.1 regularity for a few months the periods continued to occur regularly. 

In eases of young married women who do not want to become pregnant, 

I never urge use of irradiation, for sy^nploms they may' be complaining of 
usually can be otherwise relieved. 

He do not know how the effect of iiradiation is produced but from Mork 
done in our lalwralory with comparative low-dosage irradiation over rats* 
ovaries it would appear to produce a congestion only which may liberate 
a hormone, presumably estrin. In some way a rhythm is established beoaiise 
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sviUi vrradiaUon alouc mcnsca lead to be established and to occur regularly 
for three months at least. After that time the rhytlim again bwjmcs 
irregular 

Irradiatiuii oi-cr the ovaries seems especially indicated in eases of 
amenorrhea Uiought to l>c due to retained coriius Juteum or follicle cysL 
Some gynecologists reserve low-dosagc irradiation for use in these cases 
Tli«>> UM* it \%iicn Uiey cannot rupture such a cyst or c\prcss the 
ci>q)Ui luteiim manually. Slight luusca is often experienced after irradiation 
and a few women Ji.ave temporarily lost the hair over areas uhcrc the 
treatment was given. These are the only side clTecLs and no woman to my 
knowledge has comiilaiuc<l aliout them. 

There has been much criticism of lo«-<losagc irradiation and esiwcially 
(jf that centered over Uic pituitary because tlic pituitar>' makes many oilier 
honnoncs ci cn more vital than Uic gonadotropic hormones and interference 
wtUi the production and secretion of Uie>c U feared. No ease in {x>int has 
Ixvn rt-porlisl to my knowledge. 

In I<jw^los.igc irradlalioH for primary ovarixm failure I have not noticed 
any adilctl v.iUic in treating llic pituitary but neitluT have there Inrcn any 
ill cITitIji if hot till dies w ere not Wing evjiericncciL I’lie only iiucstionabic ill 
eiTvcli have Ixrcn in the cases of sterility and noniul menses that I 
base incnttoiK't]. 

Ill caics of amenorrhea of more tliuii one year’s duration, if only one 
meUiuii of treatment were available, I would prefer luw’*duSitge irraduitiuu. 
It luia {iRi>cd to (« the W'sl single method of therapy in such coses. Com* 
hined Oierapy has Wen somewlut more clTcctive; that is when necessary, 
gniiig ihyruid cxUact enough to raise Uie basal mctalioliu rate to txir 
cent and holding it there and then ndtuinUu-rtiig ovarian hunuoiiui, fuirticu* 
arly the c»trr»geiiie, cyclically for three months at least before irradiation, 
again after IreaUnent and on through a pregiuncy, if one cnsiie.s. 


OVA«U.N TU.MOflS IN INtXNTS AND CIULDIIEN* 

xiann >: tun.tmr a»sTi.\'. *xb ikxiEU l . j . KtkS.st.UY 

More Uian <00 cav* of ovarian tumor in infants and ciuldfcn have l*ccji 
rri»»ftrtl m the Iilcmtiirr. 1 » appmimiately a Uilrd of these the tiunors 
were simple muluU-ciiUf c}»t*, in a fourth drnuoid cysts, in more llian a 
third carriuoma wr urcoiua. In freentytars Uitf diagnosis of sarcoma and 
tareiuoina of the o>ary in cbitilren has iMCtnnc much lew frcijumb and it 
Keins hkrly that many of U»e tumors which were rcjs^rlrtl os sarcoma or 
ramrH.uu in the olihr hleralore were |»n»ls»hly granulosa-ccll liiniors or 
<}> tgrmunoinas. 

>ini}Je o*t* "" rcbliieJy eummon osarian tumors in infanU and 
(hiUrro. lu our M-nr» of Iwenty^tworafcs llnfo were seven eases of uinple 
cj *U, an irorvlrnev of ^t.H per evnU l*4iu itt ihcalnhicueit U UicuuUUmlmg 
* t4 ,vV<uaw4 Vm tL* .\a.rrNaa yuufio) <4 l)>vaws v4 CkgJ/rb. 
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symptom, ami torsion of the pedicle is a frequent complication. The latter 
event occurred in five of our seven caacs, an incidence of 71 per cent. Simple 
cysts with twisted pedicles are frequently confused clinically with appendi- 
citis or ap})cndicc.ii abscess. 

C’v ^ladcnonia of the ovary is rare in children. The three In our series were 
all m children fourteen years of age, who had reached the age of puberty. 
CysUidcnocarcinoina of tlic ovary in children is correspondingly rare. 

'rcratomas arc the most common ovarian tumor in children. In our scries 
Uicrc were ten cases, an incidence of 45.5 percent. The dermoid cyst variety 
of teratoma was more common iJian the embryonic type; there were seven 
dermoid cysts and three embryonic teratomas in our cases. The predom- 
inant symptoms arc abdominal tumor and pain. Hoentgenograms are useful 
adjuncts to the prcojicrativc diagnosis of dermoid cyst. The dermoid cyst 
tyj)e of teratoma is usually Lcuign, but the embryonic type must be con- 
sidered as potcnUally maligiiaiil and frequently is. 

One case of dysgerminoma occurred In our scries, an incidence of 4.5 per 
cent Dysgcrminoinas arc unusual io that they frequently are associated 
with pscudohcrmaplirodisin or genital liy|>oplasia. Opinions concerning the 
malignancy of dysgemiinoroas vary, but it is safest to consider them as 
ilefinitcly malignant tumors and treat Uicm as such with radical surgical 
procedures and postoperative roentgen therapy. 

Granulosacell tumors may occur in infants and children of any age but 
are uncommon. Tlicrc was one case in our group, an incidence of 4.5 per 
cent. Granulosa-ccll tumor is a rare cause of sc.\ual precocity in children 
and must be considered in the dilTcrcnliul diagnosis of this condition. The 
incidence of malignant granulos.'i-ccll tumor in children is low. 


SLMULTANEOUS INTRA-UTERINE AND EXTRA-UTERINE 
PREGNANCY* 

IlOBtRT W. DeVOC and JOSEPJI HYDE PRATT 

The most significant point we encouiitcrcd in our study of simultaneous 
intra-uterinc and extra-uterine pregnancy was the drop in the maternal 
fatality rate from an over-all figure of 10 per cent to one of 1.4 per cent, 
which is compatible with a more modern concept of surgical risk. The lower 
rate is, of course, due to earlier diagnosis of the ectopic condition, earlier 
operation and rcplacemcut of the blood and fluid loss. The replacement of 
blood promptly is the largest single recent factor in the reduction of fatality 
rates since everyone has agreed for years that the only treatment for 
ectopic pregnancies is early ojieraiion. 

There was but one maternal death iu the series since 1935, and for this 
reason we felt that the added complication of an intra-utcrine pregnancy 
did not appreciably increase the surgical risk. This death occurred after a 
two day labor and cesarcau section, at which a mummified fetus was found 

‘Abstract of paper published in full in Uie American Joumst ot Obstetrics and G} necology. 
(In press ) 
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double pregnancies, wlicn it occurs, is Uic presence of two corpora lutea in 
the ovaries, indicating the possibility of tno conceptions 
The Ireatmenl of these {laticiits U that of any patient with an ectopic 
pregnancy, namely, early exploration. If an intra-uteriiie pregnancy is also 
found, the patient can be given very dcfliiitc hope of bearing a living child. 


THE INTHA-UTEUINE PACK IN THE MANAGEMENT OF 
POSTPAKTUM HE.^^O^^RIUGE' 

LOIS DA\. llOtILUT D MLSSEY an» UOUERT W DeVOL 

Control of itostparlum hemorrhage continues to be one of the highly 
iniporUuit prubleins Mliich arc encountered by obstetricians. In the pres- 
cni.'c of postpartum hciiiorrhagc which has not been controlled by oxytocic 
drugs or by aiidoniiiul and sometimes bimanual uterine massage, the use 
of the intra-utcrine ioiloform pack or tamponade for many jears has been 
prominent among the acli>c lieoiostatic measures ne have employed. 

DEATHS CAUSED DY ODSTCTRIC HEMORRHAGE 
There has beem a sinking decrease in the maternal death rate in this 
PouiUry in sumcMhat more Ibau a decade. This trend is more or less 
nalioii'Wulv. The lowered maternal mortality rate has been caused by shar]) 
reduction in two of the leading causes of maternal deaths; namely, puerperal 
sepsis and the toxemias. Matenial mortality caused by obstc^ic hemor- 
rhage, however, has remained practicafly constant, except for minor 
fluctuations. For example, vital statistics of the Stale of ^liunesota show 
that ill the year 1934 the uiatcmal deaths from jiuerperal sepsis, toxemia 
and hemorrhage were approximately twenty, eight and six, respectively, 
per 10,000 live births. In the year 1940, the number of deaths from sepsis, 
for the same number of live births, had decreased to nearly’ five; deaths 
from toxciiiius had decreased to a little more than four; but the number of 
ilcatlis from hemorrhage had not diminisbed. 

No doubt a wider application of the principles of adequate ]ircnatal care, 
of conservative and aseptic management of labor, and the employ ment of 
diemotlierapy have been important factors in the lowering of themalema) 
mortality rale of the toxemias and sepsis. However, these factors, in ailili- 
tion to more adxanccd obstetric education and an increase in the number 
of patients hospitalized for obstetric complications, also should ha\e 
helped lower tfic incidence of obslelric hemorrhage. 

It is not our purpose in this paper to review the w hole subject of obstetric 
hemorrhage. Among the various causes of such hemorrhage, tliat whicli 
occurs postpartum is rcspoosible for the largest proportion of maternal 
deaths from hemorrhage. Analyris of the management in such cases has 
shown Uiat, although deaths from postpartum hemorrhage are not entirely 
preventable, under ideal conditions they are almost preventable. Among 
• From ll»e American Journal ot Obatetnea and Cynecolo^. 5S.-23l'243 (FeU ) 1948. 
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Iwo years it was tlie practice to mjcct the extract immediately after expul- 
sion of the placenta. However, for the greater part of this period it has been 
customary to inject intramuscularly 1.0 c c. of alplia-hypopliamine (pitocin) 
during delivery of the head and Moulder of the baby. 

liecausc of the controversial nature of this subject, we feel we should 
stale that in our management of the third stage of labor, we have been 
niin<lful of the mechanism of placental separation and expulsion. Also, it 
may be stated that we have followc<I willi reasonable uniformity the rule 
of withholding massage of the uterus until symptoms indicate that placental 
separation has occurred. When evidence of separation of the placenta is 
present and the placenta has not been cxpelfed sixmtaneously, or if copious 
bleeding occurs, the placenta is delivered by simple expression. If the 
placenta is rctaincil without signs of separation for more than twenty 
minutes, or if bleeding persists, an attempt is made to deli\ cr the placenta 
by the Credo maneuver. F.iiJurc of this attempt calls for a rest of at least 
five minutes to permit relaxation and perhaps separation of the placenLa, 
after which the Credo maneuver is reflated at intervals of, perhaps, ten 
minutes, for approvimatcly an hour i>osl parluiu Delivery of a retained 
placenta by Uic Credo maneuver is facihtalcd, in some instances, by suf- 
ficient anesthctiz,>lion of the patient to relax the uterus. In case the placenta 
has not been delivered wiUiin an hour, or in case bleeding requires inter- 
ference before this lime has elapsed, the patient is anesthetized and the 
placenta is delivered manually. 

After delivery of the pUcenla, an atonic uterus or persistent bleeding 
indicates the need for v Igorous massage of the uterine fundus and, usually, 
for the intramuscular or jireferably intr.avcnous administration of an addi- 
tional oxytocic agent in the form of an active, aseptic ergot preparation. 

Indications for Intra-utcrine Packing. — If bleeding continues to be 
excessive in spite of the treatment we have outlined, the uterus is packed 
firmly with sterile gauze. Packing is most imperative when the uterus 
exhibits a continuing tendency to relax. Special instruments for packing 
have been tried and abandoned. The most effective results are obtained 
when packing is carried out as follows. Two fingers are inserted in the 
uterus, with the p.a]m of the Jiand anterior. The gauze is carried aloug the 
fingers with a bluiit-nose packing forceps or placental forceps or, in some 
instances, with the first and second fingers of the other hand. Washed 
iodoform gauze 2 inches (5 cm.) wide in 5 yard (4.6 m.) lengths is employed, 
and several lengths arc tied together when more packing is necessary to 
fill the uterus completely. In cases of severe bleeding from an atonic uterus, 
the vagina also is packed tightly. When the delivery has been complicated 
by placenta previa, uterine and vaginal p<tcks usually are placed as a pre- 
cautionary measure, even though bleeding is not pronounced. 

Uterine tamponade has been eniplojed ta certain cases of postpartum 
hemorrhage on the obstetric service at Uie hlayo Clinic since 1918. The 
procedure is carried out without undue delay as a Jiemostatic measure in 
eases in which postpartum bleeding is not readily controlled by oxytocic 
agents and uterine massage. From Januaiy 1, 1918, to December .31, 1945, 
there have been approximately 12,000 deliveries, and in the course of this 
period uterine tamponade has licen done 207 times, an incidence of 2.3 
per cent. 
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The indications for the employment of inlra-utcTine Inmpouadc among 
Ikese 207 patients are summarized in table 1. The uteruses of fifty-six 
priroiparas anti fifty rauUiparas were packetl liocausc of persistent uterine 
hemorrhage after the third stage of lalw. in four of these prinutuims ami 
m seven of the mulliparas clinical signs of shock litul ilevclopctl. 'I’iie average 
amount of bloml lost through hemorrliage by the primipanis um 000 e.e. 
The aserage amount <if blood lost in the same nay by the muIUparas nas 
G2Q 7 c.c. T!ie low average amount of IiIikmI lost for wliicJi tam{Kiiiade was 
done IS perhaps evplainctl by the prevailing iwlicy of early institution of 
active hemostasis After manual removal of retained placenlsui from twenty- 
ses-en primiparas and thirty-one iiiulti|>anis, hcniorrliage occiirrefl for 
which iiilra-uterine packing was rcrtuirc<l. Undue relaxation or atony of 
the ulenne musculature often is the cause of poslparlimi hemorrhage ami 
placenta! retention Because this relaxtil condition of the uterus may per- 
sist after manual removal of the placenta, we believe iJial in these case.s 
ulenne lam|)onade is a valuable prophyinclic measure in the event that 
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firm contraction is not induced promptly by other methods. Intra-ulerine 
tamponade was employed for l-wentyajne primip.iras aud lnenl3'-five 
mullipar.is after manual remoxal of the placenta, although no signil3C.inl 
hemorrhage had appeared. Intra-ulerine packing also was carried out. 
Iiecause of persistent uterine atony after ces-sation of blcwlmg. f<»r clcxcii 
primiparas and forlj'-six iiiiilliparas. The cmplojnnent of packing in these 
cases iiuy be cjIImI '■jinplijldctic*' or •■elective.” In lmcIi case the post- 
partum hemorrhage si-cme*! to lie conlrollcd. but the uterus remained in 
an atonic condition, and as a precautionary measure the pack was iiiserteil. 
before the patient was returned to her l>cd. 

One humirCTl sex cnty-Iix e ol ibe 2B7 patients (sixtj-lhrce primipara.f 
and 112 mwUip.iras) hatl reUtriely easy delixerics consisting of 13!) spon- 
t iiw*jiis and tliirtj’-six outlet forceps deliveries. The remaining ninetj-lwu 
patients (fifty-two priiuip.tras ami forty tnulliparas) were delivered bx 
more fonnidabic proceilures than outlet forceps. The vanous deliveries and 
tlww number are 'lioxvn in table i. 
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TAilLE 3 
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Apparent causes for the folirile reaction in our series were infection of 
the breasts, one instance: infection of the urinary tract, ten instances; 
plilebitis and embolism, two instances; uterine infection, six instances; and 
undetermined cause, ten instances If correction is made for those patients 
who had infection of the breasts or the urinary tract, phlebitis and em- 
bolism, the number of jiaticnts who had a febrile postpartum course conse- 
quent to iiacking of Uic uterus would be sixteen (including those who had 
febrile reactions of undcteniiined cause), an incidence of C per cent. 

FatalKj Rale.- — ^I'hcre was one dealli. The patient was a gravida IX, 
ocUpara, thirty-nine j-cars old, in whom nijiturc of the amniolic sac 
occurred forty-eight hours iirior to the onset of labor. After several vaginal 
cxauiinalions carried out in llic home, the patient was brouglit to the 
hospiLd. She was delivered of triplets after prolonged first and second 
stages of lalior associated w ilh jK»or uterine contractions. The placenta was 
retained; after scvcnly-ninc minutes moderate hemorrhage ilevelopcd. 
When efforts to deliver the placenta by the Credo maneuver failed, the 
{ilaccnta was rciiuivcd manually and the uterus was packed. There was 
jmstpartum fcbnle morbidity, and bcmoljlic streptococci were found in 
the uterus. The patient dicti on the eighth day post parturn (this death 
occurred prior to the advent of the cliciuothcrapeulic agents). Incidentally, 
no death from hemorrhage occurred la the ten years prior to the time of 
this report in more than 7,000 deliveries. 

SUMMARY AND CONCLUSIONS 

Since 1018 wc have employed the intra-ulcrine iodoform pack as a 
hemostatic agent in certain instances of persistent postpartum hemorrhage. 
This method of hemostasis has gWen excellent results when It has been 
carried out ascptically before the loss of blood became severe. 

The chief indications for uterine tamponade ore persistent postpartum 
hemorrhage from an atonic uterus or from the placental site shock, and 
manual removal of the placenta. 

Tlie morbidity rate of the scries of patients for w hom uterine tamponade 
was done was not unduly high (10.9 percent). In comparison, the morbidity 
rale among patients who wcreancmic as a result of postpartum hemorrhage 
and whose uteruses were not packed was 13.1 per cent. The one death in 
the series presents convincing evidence of the danger of carrying out 
obstetric procedures through a conlamioated birth canal. Perhaps, if such 
a patient were admitted to the obstetric service today, the use of penicillin 
or chemotherapy might alter the outcome. 

One of us (JIusscy) has employed the intra-uterine iodoform pack for 
more than thirty years. In that period only one patient has eidiibiled 
sensitivity to iodine. The reaction consisted of slight generalized erythema 
which appeared after two successive deliveries in wliich an intra-utcrine 
pack of iodofonn gauze iiad been employed. The first episode was thought 
to be a reaction to barbiturates, but after the rash liad appeared for a 
'•econd time it was attributed to senrilivily to iodine. 

•Vvailable evidence indicates that the cmjiloj ment of the intra-uterine 
pack to assist in control of persistent postpartum hemorrhage has a definite 
place in the management of this condition. 
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CmCUMVALLATE PLACENTA* 

.UlTUnt B HUN'T. ROBEET D. MC3.SEY anu JOILV K. EABEIl 

The subject of circuiiualUte placcuta «Ioes not appear frcijueiilly in the 
obstetric hleraliire One of us (A. B. II.). «!>» previously ha<I U-conie 
interested iii this subject tlirough the suggestion of Or. \\ . J. Oieclunaini, 
discussed it m 1935 and reported two cases. Since then, our interest in this 
subject has prompteii closer inspection of pkcenlus uiul has led to the 
collection of additional data, particularly of dtita relating to clinical 
symptoms ami fetal mortality. 

In approNiniatcly half of the instances of circunivalUlc placenta tliat wc 
have observed, the symptoms somevi hat resembled those of placenta previa 
or of premature separation of the placenta. Wc, therefore, feel that it is 
Morlh while at this time to compare the symptoms of these three conditions. 
In several instances, circumv allale placenta occurred in more llian one 
pregnancy in the same case. Its co-occurrence with placenta previa also has 
been noted. 

Circumvallalc placenta is an anomaly which has been of interest to 
obstetneians chiefly from anatooiic and pathologic viewpoints. ^Yilliluns, 
Qoodall and others have written complete ilcscriplioiis of this anomaly, 
have cited the theories of other authors as to Us foruiatiou and have 
advanced their ow n plausible theories for its pathogenesis. \YilUauis quoLeil 
various German WTilcrs, notably llerB, Bayer, Seitz and others, who said 
that obUclric complications, such as abortion, unexpUined bleeding, 
premature labor and anomalies of the third stage of lalxir, may' result from 
circumv abate placenta, lion ever, both Williams and Schumuti have slateil 
that in their experience the anouiuly* had no clinic.il significance. On the 
contrary, Hobbs and Hollins who, in 1934, revieneil their observations in 
scvciity-miic cases of this condition in a perioil of thirteen y ears found that 
obstetric coiiiplicalions were present in thirty-nine of the cases. The fetal 
mortality rale in their scries was 43 per cent, which is higher than that for 
most olistetric conditions except iK-rhaps for ubruplio placentae, severe 
toxemia and rare instances of rupture of the utenis. 

^Ye shall review briefly the derivation of Die term “circumwillate pla- 
ceiiLi. the probable pathogenesis of the condition and the anonjalou> 
structure to which its symptoms appear to be related. It will be recallcil 
llial Uic entire surface of the eiiibc<ldctl amnlolic sac is covereil w-ith villi 
which exiiibil a jirofuse growth u^-ually' in the are.i luoit closely apjjrox- 
inialed to Uic ulenne wall. As the placenta develops, that portion of the 
chorion which overlies this profuse growth of villi is called Uic “chorion 
fromlo.sum’' while the part of the chorioij from which the xilli have 
alrophieil and disapiwarcd is called Uic “chorion laevc.” The chorion 
frondosum h.w a smooth glistening fcUl surface which is callcil the “pla- 
cental plate." The jihiccnlal plate bas dcBnilc limits, the extent of which is 
determined by several factors which will not be considered here. Tlie noriiiul 
growth of the chorionic phiccntal plate is determined usually by the size 
of the placental site, whicli in turn is related to the growth of the uterus 
and it-i contmls. 

• trsrtn .'•»» Orlrtii* .Mniical aiMi SiirpiJil yoanul. JW-itti i07 (\<i\ ) 1017. 
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The life ejele of the placcufa coicrs a scant nine mouUis. In the course 
of this time, as Gootlall Iius aptly slated, the placental growth encompasses 
A lifetiiiic — cliildiiood, adolescence, maturity and senility. In some placen- 
tas as in tissues of tJic Iwd.i , degcucratite change* m.ii,- occur wJ.itirel.i- 
e.irlj . In fact, infarction ntxl sclerotic changes, which inaj appear early in 
gestation along the border of the placental plate, lend to interfere willi the 
l)l<H)(l supply so that growth of the placental plate cannot keep pace willi 
the increase in size of the growing placental site. In such cases, an outgrowth 
of \i]]} may c^teiid ]>ci)eath and Wyond thelionlerof the chorion fromlosum 
as an exjirevsinn or ultcinpt <m the p.irt of the jdacrnla lo maintain its 
function of notirisiiing the feluv This outgrow 111 of villi causes them lo pile 
up bc.\oml the limils of the clionon frondosutn .iiul here they are covered 
only by tbe chorion laeve, which is thus raised up from the wall of the 
uterus and put under tension by the vigorously grow ing villi. As this piling 
up of villi occurs outside the more or less hbrous limit of the cliorion 
froiidosuin or placental plate, it may i>artially or completely surround the 
circumference of the placental plate with a mass of Mill which is clesatcd 
above the level of the plate uml gives rise lo the term “circumvallate.” It 
is along lliii circumference that tlic increasing Icusioii may cause a tear in 
the tissue and jiroducc bleeding and .sometimes seepage of amniotic fluid. 

Forty-seven inslancci of clrcumvallalo placenU were obsciwed among 
coiisccutis c deliveries on the service of the Section on Ohslelrics and 
Gyriecologj' of the Majo Clinic from January 1, 1D34 to December 31, 
1!)4G, inclusive. Prior lo January 1, 1934. we bad not always been alert to 
ubsiTvc and record eases m wliicli this anomaly was present and it is quite 
probable that some insUiiccs may have been oserlooked since that date 
and lJi.it many' more tlnin forty**evcn insUuices actually occurred. IJovv* 
ever, it is probable that the condition of the placenta was notetl in all eases 
in which symptoms were produccil. This supposition is fitrenglhened by 
Ilobfis and Hollins who rciwrled finding this anomaly in seventy -nine cases. 
In only forty-five of these coses was the prt^iuncy at or near term. Hobbs 
and Itolliiis also noted a ratio of one insUnce of circumvallate ]>lucenta in 
fifty pregnancies while we recorded one io 188 pregnancies. 

In twcnty-lhrce of the forty-scsen instances, the anomaly did not pro- 
<Juce any clinical symptoms. These twcnfy-tJiree Uislattoes of the •inomaly' 
occurred in twenty-two cases. The twenty-four instances of the anomaly 
whieh produced symptoms occurred in nineteen cases; two instances of the 
anomaly occurred in each of three cases and three instances occurre*! in 
one case. 

In st.indard textbooks on obstetrics, scant mention, if .any', is made of 
the clinical imi><>rtance of circumvallate placenta. Tins may be due to the 
fact tliat the anomaly frequently docs not produce any symptoms that arc 
of clinical iuii>ortaiice. As we have just stalctJ, iJiere were no imporLint 
symptoms in twenty-three of the forty-seven instances of this anomaly 
observed at the clinic. In these twenty-three instances, the duration of 
gestation uverageil thirty-nine weeks and a fetal death occurred in only 
one instance. In this instance, the fetus died three weeks before delivery. 

A history of bleeding was obtained in only two of tJie twenly-lhree 
instances. In each of these Iw o instances, the bleeding occurred prior lo Uie 
fourth month of gestation. On the other hand, in fifteen of the twenty-four 
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in tlie hvcnly-four instances in which the circumvallale placenta pro- 
ihiccil sjuiploiiis, the fetal mortality was 30 per cent. The mortality was 
chiefly attrihutablc to prematurity althougli some extremeJ 3 ' premature 
lubios survived as iiidicatod in tabic 1. The fetal mortality rate in the 
/ort\-scvcii iiislajices was 21 per cent There were no maternal deaths 
althoiij'h one patient (who did not have placenta previa) required a trans- 
fusion of blood. 

When uterine bli'cdiug occurs dunng jircgnaiicy, it is necessary to deter- 
mine. if possible, the cause of the bleeding, and it is especially important 
to rule out the more serious causes of maternal hemorrhage, that is, placenta 
previa and ahniptio placentae. This usually can he done readily by the 
bislorj’ and by careful physical and roentgenologic examination. Hoent- 
gciiologic examination has not proved to be of accurate value before the 

TAllLE i 

})i.KO',o%r>c Feitches or LnicuMViU-iTE Pi.ic£>t* rL-^cENn Faeiu 
Circuinvallale placenta Placenta pre\ la 

lileeJing pnor to \iat»hly u IJIeetling more wmraci) after 

not uiic«tnmQii. period of (lability 

hlaohng Usually slight and lllerding often profuie. re- 

tiflen aceouipamed by uler- cumng and painless 

in« conliactioos. 

Lepage of amiiioUe fluid nay No a*«]>age of amiiiotic fiuid. 

occur. 

Vaginal asamlnallaQ does not Vaginal examination may dis- 

atd in the diagnosis. dose positive findings, 

lloeotgenologic eiamioatioos, Itoentgenologie examuialions, 

including placentognuns. do including placentogrtuas, 

notreiealanyabnofiuality tnay disdose posiUve find- 

ings after the aeienth 
month. 

eighth monlli of gestation. Table 2 shows the distinguishing features of 
circumvallate placenta anil placenta previa, and table 3 shows the dis- 
tinguishing features of circumvallate placenta and ahruptio placentae. In 
setoral instances, it was impossible to distinguish between partial pre- 

TAlfLB 3 

PllONOSTIC FeaTI-KES OF Cmcl.UlALL.WB PL-ICESTL INU 
I’llEUVrOBB SEPlBATIO'f OF l*ULCE.ST\ 

Precnature separation of 

CircuDUallalc placenta placenta 

llcmorrbaye is ei iUeiit. Homortliage is commonly con- 

cealed. 

Shock is not present. shock may be present. 

Uterus relaxes between con- Tonic uterine contractions. 

tractions. 

Toxemia U unusual Toxemia is relaliiely com- 

mon 

Rlreding pnor to xjsbiiity IS Hemorrhage more Idrjy to 

not uncommon. ocCTif in course of period of 

xUbility. 

Evidence of fetal distress or 
death. 
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lUJlure scparuliou of ihc placenla and circuinv.vll.vtc placcnliv milil tlic 
pUcent.1 Mas iiispeclcd. 

MANAGEMENT 

Only comment can l«j inavle cwiiccminit the «n.»n.vgemcnl «>f this 

condition Ivocausc only a pR-Mimplive \ljagiuvsjs cm Ivc made imlil live 
placenta can be iii«pcclc<l. In a case in uhich Incimrrbcu gmvidnniii) 
<lcvclops. an ellort should Iveiiiadc to present iufi’Clion by llie ilaily iiislill.a- 
tvon into live vagina of one of the newer lunurritatiug, licjuid auliscplics. 

The inanageinciil of bleeding during [vrcgiuncy, in live ub^Mvec of evj. 
lienee nhicli will permit a {vositise diagimds of plaeciila prrv'w or of 
abruplio placentae, is one of csiicctaiicy. Tliis rcipurr* gre.il p.»liciicc on 
the part of IjotU the patient aiwl physician. The p.iltcnt iimsl remain in 
bed, perhaps for many weeks, and ibcpbyiician must Imsc the forlveanniee 
to defer operative iiiclhods of delivery, Mich as cesare.tn M-ction. unless 
sVi'uiploms indicate that this mettiod of delivery is urgent. 

COMMENT 

One or more of the following signs or symptoms were obsirs'inj in twenty- 
four of forty-seven instances of circiimvallale placenta: (1) signs of Ihrtal- 
cned, but not inevitable, nlmrtion: in nuny instances lIiCAe Mgn» recurred 
or did not subside, (i) prolonged but seldom profuK* vuginul bleeding; 
(S) inlennittcnt uterine contractions, and (4) early rupture of the mem- 
branes with hjdrorrhca followed cvcnlu.-»lly by premature lalxir, wunolimes 
prior to the third trimester of pregnancy. If lijd«)rrhea i? [vresent, prognosis 
for the fetus is poor. 

The malernal hazard is due to hemorrhage and ]>olcntial infection. Tiic 
hemorrhage is seldom profuse and no instance of death or e\ eii slmck from 
hemorrhage occurred in the cases roporlol by Hobb? and Hollins. Three 
patients m our scries received blood transfusions; two of these uUo luiii 
placenta previa. 

The danger of infecbon i> potential bccau.se of the presents of blood in 
the lower part of the genital tract for a more or less prolonged period and 
because of the occasional (in ten instances of our scries) proloiigcti period 
of time intervening between rupture of the membranes and labor. Post- 
partum fever occurred m two instances. 

The fetal mortality was 24 per cent in the forty-seven itistanco.< of this 
anomaly. The anomaly was olvserved in forty'sevcii of S.&Gl dclivcrie.>» 
(1 . 188). 

Repeated mstances of cvrcumvallale placenta in the same case have not 
beenreported previously. We haveobserved five cases in which the anomaly 
occurred on more than one occasion. In four of these cases the .viicmaly w as 
accompanied by .sjmptoms of clinical importance. One of these p.itieul.s 
had three deliveries each complicated by cucumvallate placenta; all three 
babies survived, although two of them weighed only 1,270 and l.SCO gro. 
respecUvely. Two of the molbcrs, who each Lad Ibis complication on two 
occasions, lost the infants prctoalurely. Almost all of the women who had 
a recurrence of clrcumvallate placenta had other pregnancies which were 
not complicated by this anomaly and a majority of the wciueu who had 
nol> one pregnancy that was complicated by this anomaly had other 
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iliicoiiiplicatt'ij prcgii.inciL-'i .iml gave birth to living children at full term 
It is evident that there is a definite tendency towanf the recurrence of 
circuiiivallale placenta which occurred nine limes among four of the nine- 
teen patients who had cluneal oymiitoms 

Circimivallatc placenta is proluhiv one of the few known ehoJogic factors 
in the condition known as Indnirrhea gravuLirum, although it does not 
esplaiii all instances of this eniidilum, i's|>teiaily tliose ni which the preg- 
nancy proccctU to lertn Cirrunualiale placciita is an obstetric eiitits of 
tlcfinitc fetal and viiito tiialcrnal significance which 'iiould be kept in mind 
when one is confronted with nnuccoiinlahlc bleeding in the course of preg- 
nancy. The frtspicncy of the occurrence of circuinvallatc placenta and tlie 
fetal Iwziird of Ibis condition are not generally apprccjaltsJ Conservative 
tnan.igcineiiL of prolracUsl slight bletsliiig or of lijdrorrhca iluring preg- 
nancy refjuircs great patience on the pari of the patient, her relatives and 
the physician. In a number of instances, p.iliencc has bten rewarded by the 
survival of a prenuturelv fiorn infant 


CONGENITAL ABSENCE OF THE VAGINA* 

VIUGIL S. COUNstLLEK 

The surgical treatment of congenital absence of the vagina constitutes 
a tnost interesting chapter in gynccologj'. Like tlie treatment of other 
anomalies, it has gone through many changes, with successes and failures, 
and, ultimately, a inclhod of correction evolves which becomes simple, easy 
of CAccution, altcfided by low oiortahty and morbidity rates, and whieJi 
produces a high jicrcentage of good results. There .always will be some poor 
results and even failures m the managciiiciit of any congenital anomaly bv 
virtue of the <lcfectivc quality of the tissues with which the surgeon must 
work. 

THE PRESENT STUDY 

At the clinic we liave seen seventy-six patients with congenital absence 
of the vagina. For seventy patients the technic of ^llclndoc was employ eti, 
in which a Incite moltl, covered by a Thiersch skin graft taken from the 
dbilomen or thigh, was used. For six patients simple reconstruction was 
done, in which a lucilc mold w.is left in the vaginal tract wilhoiit a skin 
graft. 

Analysis of Cases. — ^I'he age of tliese lutieiits rangetl from fourteen to 
forty-nine years. Twenty-one were less tliaii twenty years old. Forty-eight 
were less than thirty’ years old. Six iiereleiS than forly, ami one «.is forty- 
nine years of age. The last patient we treated had undergone a Baldwin 
operation, performed some years previously’, which was a failure. 'I'lie 
Meindoe operation was successful. Sixty-six of the patients were single and 
ten were married. 

* Abstract of paper published in full in the Journal of the .tmencan Medical .Association. 
156 861-S05 (Mar. 27) 1018. 
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Not all the patients were studied for anomalies of the urinarj* tract, but 
of those studied, sixteen were normal in this respect and nineteen had Mine 
tj-pe of anomaly- Of the nineteen, six had a pelvic hidney, five had a solitary 
kidney, three had duplicated ureters or pclvises, two had pyclo-urctcrec- 
tasis, one had a malfunctioning kidney, one had a solitary fusc<l kidney, 
and one previously had undergone nephrectomy for an unknown reason. 
Four had incomplete development of the uterus aud bilateral hematosalpinx 
and endometriosis. In each Inslancc there was complete absence of the 
cer\'ix; hence, abdominal byslerccloiny was performed. In one patient m 
this group (reported on by Ferris) Uic cervical canal was ojicned when the 
vaginal tract was reconstructed; this was followed by normal menstruation. 

RESULTS 

Of the seventy patients in whom slda grafts were used, fifty-five obUtiiittl 
excellent results, although for two it was necessary to <lo a secondari- 
grafting procedure. In one of these the graft completely sloughed out during 
an attack of acute exfoliating dermatitis. For ten of tJie patients the result 
was considered to be fair, since some had granulations which would not 
epilhelize and produced slight contracture, alUioiigh seven of these who 
are married have said that their sexual relations arc entirely normal and 
satisfactory. In five cases the results were considered to be poor or failures; 
they were due primarily to infection, with iocomplclc take of grafts, result- 
ing in contracture and stenosis. Three of these paUenU w ere unco-operuUve, 
and refused to wear the mold. Of the six patients in whom no graft W'lis 
used, all have obtained excellent results. The vaginas have completely 
epithelized; there are no contractures, and the vaginas are of nonnul 
depth and normal mobility. Nineteen patients have been married since 
their operation, nine were married before surgical treatment. Hence, 
twenty-eight of these heard from are married and all, at the lime of Uus 
report, bad normal marital rebtioos. Thirly-two were still single and 
sixteen had not been heard from, at the lime tius paper was wrillen. 

COMMENT 

Several points of climcal importance concerning patients \ritb congenital 
absence of the va^na should be stressed. If they do not have abdominal 
symptoms of menstruation or palpable, painful adnexal masses, there is no 
need for surgical interference unless marriage is conlcmpIatc<L The opera- 
tion will not improve the general health, but if the patient is operated 
on, she may have a happier outlook oa life, knowing that she can be 
married without subscriucnt difficulties if the opportunity presents itself. 
The psjdiolopc attitude and frigid character of a few such patients Is 
such any idea of their marriage should be discouraged, because the 
probability of incompatibility and extreme unhappiness is very greaL 

If the patient has a functioiung uterus and it is possible to construct a 
vagina and esmblish menstruation, as did Meindoe and Bannister in their 
case and Ferris in his case and a few others that have been reported, such 
an outcome represents the ultimate in success. However, the number of 
patients in whom this can l« done will remain very small, because the vast 
majority of such patients cither ^ve uo uterus at all or one that has very 
little functioning endometrium and will require removal to obtain relief of 
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paiu. Hematosalpinx and cndoinetnosis probably are associated in such 
eases. Miller, in a personal conuuiinicalioii, said he had never seen an 
instance of endometriosis in congenital absence of the uterus and vagina — 
.1 very pertinent observation in respect to the etiology of endometriosis. 

Congenital anomalies of the urinary tract in association ^^itb congenital 
absence of the vagina arc of very frc<iuent occurrence, so that the upper 
part of the urinary tract sliould be investigated prior to any surgical opera- 
tion to correct tiie absence of the vagina. When one kidney is ectopic, it 
usually is in front, or to one »de, of the sacrum. In this position it mil 
interfere uilh the obtaining of pro|>cr depth of the vagina, and is ver^ 
likely to be trauoiatizerl during sexual relations. Moreover, this ectopic 
kidney also may be solitary. A fused kidney also may lie in the pelvis. A 
bydroncphrutic kidney in the pelvis has been diagnosed as an ovarian cyst. 
Removal of such a kidney is not a simple procedure, since it has a hxed 
jMsition because of the entrance of many anomalous blood vessels at both 
the ujipcr and low cr poles, us well as at the bilus. Anomalous insertion of a 
ureter or a duplicated ureter into the bladder may result in formation of 
a urelerovagiiul fistula. 

The nbilily of the Nagiiul tract coiiipiclely to cpithclize itself willioul 
skin graft is of tremendous iuiportanoc. In enough cases, treatment has 
been based on this method, with success, to enable us to say Uiat in certain 
instances a graft is not nccc$sar>'. Tlie difficulty is to select the patients for 
whom the grafting procedures .should be use<l. Wc believe that In those 
cases in which the vugiiiat tract can be opened uj) easily and satisfactorily, 
without bleeding from the venous plexus on each side near where the 
uterine vessels ordinarily would enter, and when there is no difficulty in 
elevating the peritoneum, the grafting procedure probably does not need 
to be usctl ill the vaginal tract. XMicre tins epithelium comes from, in such 
an instance, is a debated question, but it probably arises from the lower 
segment of the vagina and also from some buds of epiUielium from rem- 
iianta of the mUllcrian <lucls. During dissection one of these buds was 
picked up from beneath the bladder. It was immediately subjected to 
biopsy, and was found to be squamous epithelium. This epilhelization 
might be accelerated by administration of estrogenic substances. Ayre 
took smears from an artificial vagina, in which no graft had been used, 
and showed the new lining to be reacting in a cyclic manner to ovarian 
hormones in tlic same manner as a normal vagina docs. 

If tliere is a complete take of a Thiersch graft, it produces an excellent 
result, provided the mold is worn long enough. Our only difBcuIty with 
the Thiersch graft has been that, occasionally, there will be one or more 
ureas in the vagina which are devoid of sUn, and it is unlikely that any 
epithelium will extend from the remaining skin graft to cover the defect. 
It is usually necessary to regraft these areas. It is of interest, also, to note 
that granulation rarely occurs in a vagnut in wlucli the grafting procedure 
has not been employed. If, however, granulation does take place in such 
an instance, the granulations are smaller and are situated in the ureas of 
the bleeding points which occurred dunng tlic original dissection. 

Vie believe, therefore, that it is possible to determine at the time the 
v.igiual tract is ojicntil whether or not a skin graft of the Thiersch tyjie 
will be indicated. If the dissection has been difficult, us frequently is true 
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in a secondary operalion, bleeding sbouU be accurately controlled and the 
tract gTa{ted over a nonirrilaling moW. If the tract can be cjisily opened, 
if there is no bleeding of consequence, and if some granular buds of epi- 
thelium can be demonstrated, and prove<i by l);op>y, at the reflection of 
the peritoneum from the base of the bladder, w e liclieve that such a tract 
%\ill completely epilhelize itself v.»lhout Uic need for a graft- 
One point to be obsen-ed in tlie subsequent treatment of these palieuLs 
applies to both methods (that is, use or nonuse of a graft), and that is Uie 
“contraction factor." If the f.aclor of contraction in these tien \,iginal 
tracts is disregarded, there mil be a greater hiCMlence of j»t»or results ami 
failures than if this factor U observed, ^fcltidoe, who is primarily a plastic 
surgeon, is responsible for pointing this out to us. It is the one point \i Iiicli 
made the method described by Kirachncr and Wagner a successful opera- 
tion. Hence, I usually refer to ibis melhotl as the “Meindoc procctlurc. 

Meindoe said that the contraction factor of any canal lined bj- a Tliicrsch 
graft may last three to siv months or longer, and that if the mold is removed 
before “contraction” disappears, stricture of the new canal will ensue. 
Most fadures or poor results arc due to removal of the mohl too soon. 1 
have the greatest difEculty in cou'incingi>atienls and some physicians that 
the mold must remain in position for at least si.v months or longer, and 
that it must be removed only for cleansing purposes or for inspection of 
the ^aft. 1 have had miqic patients nUo ha\c worn the mold for two years, 
during the process of regrafting. In fact, 1 see no reason w li.v a Jightw eight 
mold constructed of a aonirritating substance could not be worn during 
the entire period of the patient’s sexual life, if necessary, to maiidaiH 
patency. There are other pacts of the body where urtlflct.d molds and bracci 
are worn as long as the patients concerned live. 

Penvagmal inanimation also contributes to contraction and shortening 
if the mold is taVen out. It may lake two U> four monllis before all of the 
perivaginal .-iiid perirectal cellulitis completely' subsides. Tins element of 
lime is \ery variable, it may lie more in respect to some patients than to 
others The scarring and contraction of a Thiersch graft also vary among 
different patients. 

If the vagina has not been coiislrucled by means of Uie grafting pro- 
cedure, a vaginal mold also is required to be worn until the entire tract has 
been proved by observation and biopsy to be completely epithclized. 
This will require a minimum of four months and perhaps longer. 

SUMMARY AND CONCLUSIONS 

It would seem that a sufficient number of operations for congenital 
absence of the vagina utilizing the Meindoe principle, with or without a 
Thiersch graft, haic been performed in this country’ and abroad to permit 
recommendation of tbe procedure as probably being the best and simplest 
procedure for correction of tins anomaly. There are, it is true, other methoils 
which will give Mtisfaclory results. This particular method produces a 
vagina which will be normal ip dc^lh. diameter and mobility. The risk of 
the operation is practically nonexistent. In this series there was no death. 
The morbidity rale will vary according to tlie amount of pelvic cellulitis 
which may occur. The operation technically is very simple, and consists 
only m the careful opening of the va^nal space and the use of a skin- 
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covered inokl or iis,c of such a mold without the skin, as the case may he 
'I'lic principle of mechanical prevention of contraction of the new vaginal 
tract by means of a mold is the basis for success in every one of these 
operations The majority of procedures in which portions of intestine or 
pedicle flaps arc utiliznl are multiple-stage operations, excepting that 
ilcNcribcd by Falls, which appears to he a simple and excellent procedure. 
I rather doubt that the functional effect which is obtained by the Jlclndoe 
operation can he attained by any other procedure. 

Tn conclusion, it should l>e s.ud that most histologic evidence indicates 
that the norimd vagina is (omu'i) from the niUlIcrian ducts .ind the uro- 
genit'd sinus If there is no evidence of niililcrian duct.s or epithelial buds 
from them, the new vaginal tract had best lie constructed by means of a 
skin gr.ift, particularly if there has l>een much dilHculty in dissection. In 
other c<iscs, a graft need not be used. 

Seventy-six eases are concerned herein. In eacli case, rcconstniction of 
the vagina was basctl on the Meindoe prmcljile. In seventy cases the 
procedure includcil use of a Thiersch skin graft; in six cases operation was 
perfonned without use of a skin graft The decision as to whether the new 
V aginal tract sliould he construclgd I>.v the ii'C of a graft must he delerniined 
at the lime of operation 


HYPERTHYROIDISM AND PREGNANCY* 

IlOHnilT O. MCssEY. »\MUkL P ll.tLNLS x-sa KXLMKRSON WAUD 

llypcrth^ruidisin is an unconiinon complication of pregnancy. Its 
reportcsl incidence ranges from 0.03 to 3.7 per cent of all pregnancies, willi 
an average of about 0.2 per cent. Nevertheless, dangers to the mother and 
fetus make it important that proper treatment be instituted promptly. 
Unconlrollcii hj {lerthyroidisiii not only leads to a high incidence of abor- 
tions but also subjects the mother to all the hazards inherent in thyro- 
toxicosis. On the other hand suitable management of h>pertiiyroidism in 
pregnancy results in a fetal mortality rale not greatly higher than that of 
otherwise uncomplicated pregnancy and also affords control of maternal 
thjroloxicosis comparable to that in nonpregnant women. Pregnancy <loes 
not seem to alter the course of hyperthyroidism in most cases. 

DATA ON THIRTY INSTANCES OF HYPERTHYROIDISM AND PREGNANCY 
ilus'jcy, in 1039, reporled the results of treatment in sixty-six eases of 
Iiregnancy with hyperthyroidism obscrvevl at the M.iyo Clinic from 192^1 
to 1937, inclusive. In this paper we wish to present data on a similar grouji 
of cases from the same clinic from 1938 to 1946, inclusive, a nine-year 
period in which tliirty pregnancies of twenty-nine patients were coni]>H- 
cated by hyperthyroidism, for one patient had a recurrent exophthalmic 
goiter during a second pregnanty. In general treatment followed the plan 
* Abstract of paper published in full in the Amencao Journal of Obstetrics and Gynecnloto 
55 00P-«J9 (Apr.; ms. 
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oullineJ by one of us (R. D. M.) which we iiieiilioticd in the complete 
paper. An attempt was made to control mild cxophtlulinic goiter by 
oral administration of iodine in the form of Lugol's solution; if ncccs^ry, 
tbyroideclomy was performed after preoperative preparation with iodine. 
Adenomatous goiter with hyperthyroidism was treated hy thyroidectomy 
in alf cases. 

Of the twenty-nine paUents» nine had adenomatous goiter with hyper* 
thjToidism; eight of these nine patients underwent thyroidectomy during 
pregnancy and one after a spontaneous abortion. Twenty of the twenty- 
nine patients had exophthalmic goiter during one pregnancy and one of 
these had a recurrence of the exophthalmic goiter with a subsequent preg- 
nancy. In seventeen of the twenty-one instances of exoi)hllialmic goiter 
thyroidecloiny was pcrlorincd dwting pregnancy. In sixteen it followed 
treatment with iodine and in one Ihiouracil and later iodine were used. In 
three of the twenty-one instances the thyrotoxicosis was coulroIleJ adi^- 
((uately with iodine during pregnancy, and in one IhjToidcctomy was 
performed after spontaneous aborliou which began before definite treat- 
ment of the thyrotoxicosis had been started. In 6vc instances the exopbllial- 
mic goiter was recurrent; treatment in foyr of these consisted of thyroidec- 
tomy during preguancy and the symptoms in the fifth were controllcii by 
iodine. There were no maternal deaths. In all instances the hyperthyroidism 
was well controlled when the patient left the clinic. 

In tea instances the condition of tlie mother and fetus at lerminiilioti 
of pregnancy is not laiown. The results of the pregnancy arc Juiown in 
twenty instances. Sixteen normal infants were l>om. In two instances, one 
of exophthalmic goiter and one of adenomatous goiter with hyperthyroid- 
ism, spontaneous abortions occurred or started before treatment of the 
thyrotoxicosis was initiated. In one instance of exophthalmic goiter an 
abortion occurred eight dajs after thyroidccloray. In another insUnce a 
premature infant born duriug the eighth month of pregnancy dicil a few 
hours afterbirth, this infant’s mother bad had a hyperfunctioning adenoma- 
tous goiter removed during the third month of pregnancy and had remained 
in very salisfactorj- condition during the rest of her pregnancy. Is one of the 
nine infants delivered at the clinic had any tbyroivl abnormality. The 
hyperthyroidism of the mothers was known to be controlled at time of 
deliverj’ in the sixteen instances of full term pregnancies, one instance of 
premature delivery, and in one instance of the women who had abortions. 

In twenty-one instances the ouset of hyperthyroidism antedated the 
onset of pregnancy; in five the onset of pregnancy preceded the hyper- 
thyroidism and in four the onset of hyperthyroidism was too insidious to 
be certain of its relation to pregnancy. 

In those twenty-one instances in which the onset of hyperthyroidism 
preceded pregnancy, the course of the lijperthjToidism apparently was not 
affected appreciably by the pregnancy in nineteen, whereas in two cases 
the symptoms of hyperthyioidisin were slightly increased during pregnancy. 
In none was there significant dimuiulton of symptoms during pregnancy, 
nor any change in the course of hjqierlhyroidism that could be attribute 
to the pregnancy. 

Ill-effects possibly attributable to Uiyroidectomy during pregnancy 
were seen in only two instances. In one case abortion in the third month of 
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pregnancy occurred ciglit days after thyroidectomy for exophthalmic 
goiter. In a second ease a pluimcd subtotal thyroidectomy was iutcrrupled 
after remoral of oiily one lobe end the isthmus because of the onset of 
uterine contractions during the operation; later in the pregnancy the other 
lobe -was resected \\iUioul incident. Tlie patient tvent to term and give 
birth to a normal infant 

In summary, in thirty instances in which the patients received treatment 
at liic May o Clinic hyperthyroidism complicated pregnancy. Recommended 
trealinciit of the hyperthyroidism included oral administration of Lugol’s 
solution and thyroidectomy for hyjicr/unctioijing adenomatous goiters, and 
Lugol's solution plus thyroidectomy, if needed, for exophthalmic goiter. 
I’rcgnancy did not seem tx> influence tJic course of hyperthyroidism in most 
cases. Likewise, proper treatment of the hyperthyroidism allowed the 
pregnancy to proceed normally. 

It is our opinion that the standard treatment of hyperthy roidism by 
iodine and thyroidectomy can be carried out safely in the great majority of 
cases of hyperthyroidism complicating pregnancy. Subsequent experience 
will afford more information about the relative advantages or disadvan- 
tages of treatment with antithyroid drugs in these cases. We have not had 
experience with the use of radioiodine in pregnant women. At the moment 
it would seem desirable to learo more of the possible effects of radioiodine 
before using it for treatment of liyjiertliyroidisiB in pregnant women. 


THVUOID THERAPY* 

lawhence kandall 

'J'be exact correlation between Ibe function of the thyroid gland and the 
functions of the anterior lobe of the pituitary body and the gonads is not 
thoroughly explained hy any satisfactorily controlled experimental or 
clinical work on the human being. Idkew ise, the results of clinical experience 
in this field arc not based on an exact foundation. The clinical signs as- 
cribed to hy'pothyroidism — except those of true myxedema, and tin's con- 
dition not infrequently escapes detection — are not always easily demon- 
strated. Estimations of the basal metabolic rate must be performed and 
rechecked with great care, because they are subject to error. Consequently, 
a diagnosis of hyiwthjroldism or lowered rate of metabolism without 
my’xedcma may not alway's be made easily. 

These statements are made to emphasize the fact that the employment 
of thy raid extract in the treatment of disorders of function of the generative 
system of the human female still follows somewliat of a rule of thumb. I say 
this not to discredit this form of treatment, but to point out the inexacti- 
tudes of our present knowledge and to emphasize the need of careful diag- 
nosis and control of treatment when this form of therapy is to be employ ed. 

* AbridgcaeDl o( paper publwbed la full in Uie Proceedings of Tbe Third American Con- 
gress on Ohsletncs and Gyneeology. (In press) 
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Reports have been current for some lime that the adequate use of thyroid 
extract, where indicated, has produced ihe best results of any bormone 
therapy used in g>*necologj’ and obstetrics- ^Yith this I fully agree. This 
seems particularly tnie among the younger iwlienLs. It is luy impression 
that there is a low ered incidence ol favorable results of such therapy in the 
latter part of the age range of menstruation. However, those of you wiUi 
considerable experience can recall instances in which this form of treatment 
has failed even though it has succeeded in other seemingly idciilic,d cases. 

:Man\ women whose menstrual and reproductive functions b.ivc proyetl 
to be normal have had rates of basal metabolism lower than rionnal, with 
nr without the clinical signs of hypothyroidism. Other patients fretpienlly 
are seen with marked aberrations of these functions associate«l with a rate of 
basal metabolism well within the limlU of normal. In addition, elevation 
of the lowered rale of basal metabolism is not alwajs accoinpanieil by 
relief of symptoms. Indeed, hyperlhyroid states have been assncialtNl with 
the same menstrual disturbances found in the hypothjroiil state. 

The extrernea of malfunction of iJic thyroid gland — hypertli.vroidisiii 
and m.vxcdcma— frequently are not a problem for the gjnocologisl and 
obstetrician We are concerned in this discussion with a group of jwtients 
designated as “h.vijolhyroid” or preferably as those who have ‘«i lowercil 
rate of metabolism without mj’xederoa.” True mi’xedcma usually is ac- 
companied by ,t rate of metabollsui below —30. However, the rate of me- 
tabolism is uni the vleciding factor in the diagnosis of raj-M«iciua. Cliangcs 
111 the skin, (icl.'i.i ed rcfle.'c recover^i*. alterations in Ihe voice and cerehr>ition, 
and alterations in tlic amount of cholesterol in the blooil arc i>art of the 
cliaractenxlic picture. The lower limit for a normal basal metabolic rate is 
said to lie —10. Between these two figures of —10 and — tlO will be found 
the rules of the majority of those |>alients with lonereil bas<il uict.dioiic 
rates, associated with gjiiccologicand obstetric conditions. The significance 
of this rate ])robablytlepen<ls on Ihe presence or absence of a.ssoCiatcd sjnil>- 
loms of disturbed geuital function. In addition, one should consider the 
presence or absence of Uinsc general symptoms and signs said to be nssoci- 
.vtcd with a lowcrwl rate of basal metabolism without myxedema, increased 
pliv sical ami ineiiial fatigability, intolerance to cold, and dry skin and hair. 

Having csUibllshed some background or philosophy concerning a lowercil 
nite ol inctalxilisin without m^-xcdeiua related to our field of medical 
pniclice. we may consider the questions of diagnosis and Ircatnieiit. 

Tlie history should include a note regarding the alx)ve-mcnlioiicd general 
Signs and symptoms of a liypolbyTojd slate. However, the presence or 
.ibsence of them should not deter u« from cstunatiiig the bas.iI inclnlxilic 
rale. This examination should be in.idc in all cases of disturbances of uicn- 
slnial and reprcjdiictive fimclion. Naturally, when organic pelvic disease is 
pri'senl, an added factor must l>e taken into coiisideralion. Regardless of 
the results of the initial leal, .mother estiinalion should lie ubtaiiicii. Tech- 
nical errors are not uncommon; fr«iuently the jiaiieut is not a go<»d Itfal 
object at the initial experience. We should be certain that the true rale of 
l>asal mctalwlism has l>tcn obtained. In our cxj>ericncc, estimatioiis of Uie 
.imount of cholesterol in the Idood have not been of value in patients who 
have an uncoiuplicalcti lowered rale of metabolism without myxedema. 

When the rale of Iwsal metaboUsm has lieen satisfactorily determined 
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and treatment N>ith desiccated thyroid cnctractis to be instituted, we should 
remember Uiat the effective therapeutic dose and the tolerance are prob- 
lems peculiar to the given patienL It is necessary, by means of trial, time and 
repeated estimations of Ibc basal metabolic rate, to determine the safe and 
effcclivc do>e — loo miiclj imiy do hanii and loo little will be ineffective. 
Once the daily dosc of desiccated thyroid extract that will maintain the 
ba'-vl metabolic rate m the vicinity of 0 has been determined, tliat dose 
should be conlinijed until a thorough (rial has been seciircil In mj opinion, 
the mmimiim for this is one year, during which period cstiiiiation.s of the 
basal metabolic rate arc made from time to lime. 

Where a significantly JowerciJ rate of metabolism has been found, eleva- 
tion of the basal metabolic rale usually should be the first step in treatment. 
After a period during which the rale has been satisfactorily maintained 
willioul improvement of .syinploius, other forms of hormone treatment may 
be cmploycnl as adjuncts to the Ircalmenl with thyroid extract. It seems 
logical to believe that without the increase in bodily efficiency produced by 
elevation of the Ijasa! metabolic rate, other forms of Irealmcnt have Jess 
chance of success. If therapy with thyroid extract alone or in combination 
is successful, the basic dose of thyrohl extract necessary to maintain the 
elevation of the basal metabolic rale should be continued after the symp- 
toms disappear and normal function is resumed. The duration of treatment 
w ith thyroid extract thereafter, as well as the doses employed, is a matter for 
individualiration. Perhaps in some (laUcuts the lowered rate of roetabolism 
is tcm]>orary, while in others it is a fundamental familial characteristic 
which persists. 

The patient should be cautioned to continue the use of the same prepara* 
tion of desiccated thyroid lliat was used in the elevation and maintenance 
of the basal metabolic rate. All thyroid preparations made by reputable 
pharmaceutical liouscs arc reliable, but tlicrc is a iliffcrcncc in polcnoy per 
unit which, if not recognized, may affect the level of the basal metabolic 
rate and tlius the efficacy of IrcatiiienL 

Wc prefer to elevate the rale rapidly by givniig 2 to 3 grains (0.13 to 
0.2 gm.) of a thyroid extract 50 per cent stronger than U.S.P. a day for 
tlirce days, then giving 1 to 2 grains (0.005 to 0.13 gm.) a day for four days, 
after which the basal metabolic rate is again estimated. The dose is then 
maintained or reduced, depending on the result of the test. Another basal 
metabolic rate is estimated in a week. Usually, in three weeks the necessary 
maintenance dose is cstablislicd. 

When the basal metabolic rale is elevated in cases of infertility, it is 
parUciilarly important to maintmn the elevation if pregnancy occurs. There 
IS an increase in the rate of metaboibni as ])rcgnancy progresses, but this 
has been shown probably' to rci>rescnt tlic combined metabolism of the 
mother and fetus, and it occurs later in pregnancy. I have obscrv cd the 
necessity for increase in the dose of thyroid extract in early pregnancy, and 
believe that tlie basal metabolic rate should be closely' followed in these 
cases during the first half of pregnancy. 

I bave laid much stress on the esthnations of the basal metabolic rate 
for diagnosis and control of treatmeat. I would re-emphasize this for Uie 
great majority of cases. However, treatment with desiccated thyroid 
extract is a form of stimulation, and so may- cumiiare with Ircalinent by 
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tiicaus of low-voltage roentgen rays anti possibly Lhe use of extrinsic gonado- 
Impbios. Accordingly, there arc some individuals with disturbances of 
function of the genital tract \\ ho have metabolic rales within normal limits 
in whom further elevation of the rale may be used as stimulation under 
wry carefully conlrollctl conditions. 

One must consider conlraindicilions to elevation of the basal ructaboUc 
rale in Uicsc patients, such as cardiac dUcase. h^Krlcnsion, renal disease 
and Uic procncc of disease of the IhjToid gland. There is danger in llic 
Ircalincnl of true myxctleiu.i; hence, consultation with an internist should 
Irt* sccurct] Ixfore treatment is undertaken. 


PUEGN.V.NCY ASSOCIATED WITH DIABETES* 

L.\\VIIK.NCE M. ILtNTj.VLL 

From danuaiy 1, I9A], to December til. lOlC, inclustse, 9,273 obstetric 
dfln cries were made at llic Mayo Clima The annual number of dclis-crics 
rangttl from tVSl in 1933 to l,2l» in 1910. lo IhU j»cricHl of fourteen years 
we <ib<r\ctl hitl.v pregrunt women who liad dulwtcs. The forty diabetic 
women gave birtli to fifty infants. N'o instance of multiple pregnancy was 
obwoni in UiCNC cues. Cesarean section waa pcrformwl lwcnly*six limes 
on lurnty-lwo of Uie women. One of Uie tnfanU delivered to this manner 
lit the noiulal |«rio<]. Vaginal dsliscr>' wa< )>crfi>nnct| twcnlydour 
tmw* on nineteen ol the women.! Df the twmty-fonr infants who were 
«lrh\efc«l thfougl* the vagina, fifteen survived, six were sUllliotu aud Uitce 
titn] in the ncrjiutal (>cri<Kl. The fetal survival rate was 90.2 {x-r cent in the 
iiMtaiKTt in wliirh cwirvan '«'cti«»ii was jxrforuicd ami 02.3 jicr mil iii 
ihr m«tai>(-vs in which llie «lrli\rrj' was iiwdc Ihrr/iigli the vagin-i. All of 
tlir n>oth( rs sun ivd. 

In xvrnof Uie twenty-two Cana's in wbkb crsarcan section was pcrfoniird. 
the {uticiiU previously luwl given birtli to a dead fetus. In one of the 
•<-\en cj.»e*, a lUUhirth ha<j uccurrvd on two occasions. In four of the 
Iwriity-two cases, there was a history' of neonatal death. One juitient 
{,rc\wu*ly hail Iwcn Infertile, and dystocia previously had nrccssitatcd 
a dithculv foTCvp* deliitry in one case- In three ol llic Iwenly-lwo cases 
lu this gnxip, the duWtes «a» difficuU t«sc«»ntn>l and accident to the child 
wa« fcaml. Toxemia wai prrsetil in eight raws. In one of llie eight cases, 
Ujtcnila oceurml in two pregnancies in which the |katient was oLss-rx'cd at 
the clinic Mlhough the toxemia rr>|>unded to treatment in sijiue eases, it 
»UU wsi eiauidrrol an a<lde-l risk to the felut. In fixe of the twcnty*t»o 
caws in which eevixvan wcUon was jwtb.nrnsJ. dialjctei was the only 
o.u.pl*eati<jn. In »exenil ra»es fliere was more than one itulicalioit for 
reurvaa stcti/jn. 

* iJ |a}*r r-JAiie.! u f,g] w .\»«nc»a Jwrral iJ OUirUics soJ 

~-vJ --‘H ' 

1 Owtvt t etf t«»5*6t» }'*vg%.»a<wvCe,MVSB arrlxia 

MT* «aj r« floe »,»ur •« 
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\Yc were able to select the method of delivery in thirty-one, or 02 per 
cent, of Uic fiftj’ instances, that is, iu all of the twenty-six instances in 
III which cesarean section was performed and in five of the twenty-four 
uisLanccs in which vaginal delivery was employed. In two of the five in- 
stances in which vaginal delivejy was selected, spontaneous labor occurred 
<it or near term; in three instances, labor was induced. In six of the re- 
maining nineteen instances in which vaginal delivery was employed, the 
fetus was dead. In Uiirtccn instances, labor commenced prematurely and 
s[>ontaueousIy while the fetus was alive. 

The loss of nine of the tw’cuty-four infants delivered through the vagina 
merits brief comment. In four instances llie mother co-operated poorly in 
the care of the dialxitcs and severe acidosis no doubt contributed to the 
fetal mortalit}’. The patient who had eclampsia came to the clinic for 
emergency treatment after the fetus liad died in utcro. In the case in which 
premature separation of the placenta occurred, the diabetes was controlled 
satisfactorily and there was no cvulcucc of toxemia. In one case, acidosis 
was present and no fetal heart sounds could be heard when the patient w'as 
admitted to tlie hospital. In two cases in which the diabetes was controlled 
satisfactorily and other complications were not present, the fetuses died 
in utcro at the Ihirly-sbcth and Ihirty-sevenlli weeks of pregnancy, re- 
s|H-ctively. 

In 1930, lljncarson and I re|>ortcd seven cousecutiNe eases in which 
diabetic women were delivered of infants. Cesarean section was performed 
in sue of the seven eases; in the remaiobig case, the infant was delivered 
through tlic vagina. Cesarean section was the treatment of choice at the 
time these patients were observed. We emphasized that hjpoglycemia of 
the newborn infant was a frequent cause of neonatal morbidity and mor- 
tality, and we recomuicndc<l that cesarean section at about the thirtj’-sixth 
week of gestation should be seriously considered for the delivery of the 
overmature and overweight fetus of a dhibetic woman. We advised watch- 
ing for the development of hypoglycemia iu the Infant and stressed the 
importance of correcting this condition. 

In the past ten years a contiderable number of cases of diabetes and co- 
existing pregnancy have been reported. Until recently, the infant mortality 
and morbidity have not always been satisfactory although the maternal 
risk has been minimal in cases in which adequate co-operation has existed 
between the patients and their physicians. A satisfactory explanation has 
not been found for the previously high incidence of infant mortality and 
morbidity. Perhaps the excellent work of Smith, Smith and Ilurwitz and 
of White will not serve to avoid all of the accidents to infants of diabetic 
mothers, for disturbances of metabolism incident to a combination of 
diabetes and pregnancy are necessarily complex; however, the results of 
correction of the unbalance between amounts of chorionic prolan and 
placental steroids resulted in a fetal salvage of 90 per cent and White 
further reported a fetal survival rate of 96 per cent in cases in which dia- 
betic mothers had a normal hormonal balance. 

My experience with this concept of correction of hormonal imbalance is 
limited to eight cases. In six of these cases, the infants survived. Cesarean 
section was performed in two of these eases and both of the infants lived. 
Toxemia was present in both of the cases and the diabetes was severe 
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(‘‘brittle”) in one of the cases. la two cases, labor was induced at the thirty- 
fifth and thirty-eighth weeks of pregnancy, respectively, and li\-e infants 
were delivered. 

In four cases, labor commenced premalurelj- and delivery was made 
Ibrough the vapna Premature separation of the placenta occurred in one 
of these ca*s In th.s case, the child «as stillborn. In one case, in which 
abor occurred at the thirtieth wc-ek of pregnanev, alter coma and acidosis 
.n the mother, the mfant d.etl in the n.onatal period. In the two remaining 

then born at the tl.uty-stalh week of gestation. In the other eawi the in- 
fant weighed gm. and was delivered by a difficult forceps procedure. 

b,L 1 “ =‘"‘' “^ttiou of the 1 orLooal im- 

balanee, when present m diabetic women who are pregnant, wiU result in a 

atrrfSv S ° ir;“' “'rf- 


THE SURGICAL ASPECTS OF ENDOMETRIOSIS* 

' inClL S. COUNSELLEB 

no't mi uimd for ^domeWod^'’' “ 
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patients ilo have the endometriosis conSoed to one removable adnexum or 
this plus a few removable imptanU. There is no middle ground, however, 
either the endometriosis or the ovaries must be completely removed in 
order to have reason to expect a surgical cure. 

This Consideration is of great imjmrtance to both the surgeon and tin- 
patient The jouiig woman who has moderate pelvic discomfort for even 
MX or seven d.iys j>cr month, once she is assured that no .serious consc- 
(|ueiices will rc'.ult from deferring operation, may prefer to endure this <Ii»- 
.ibitity rather than run a 50 |Jcr cent chance of surgical castration being 
necessary for a cure. The woman of thirty-six or thirty-eight years of age 
m.ay expect an early menopause and she may be willing to bear her dis- 
comfort with the prospects of its early termination. A high percentage of 
the secondary and tertiary pelvic laparotomies are required because an 
incomplete operation was done previously for endometriosis. 

If the extensiveness of the endometriosis is such as to require castration, 
(lie castration is not usually foitowed by (he same intensity of menopausal 
symptuins as is common m castr.ition for other reasons. !Many of these 
patients will ha\c few, if any, symptoms. This phenomenon is explained in 
part b,\ the fact that the gra<liiai dcstnicUoii of ovarian tissue by the 
eiidomclrinsis has progressed, at the lime of operation, to such an extent 
tliat the ]>aticat has been Iwrdcriiig on menopause for some time. During 
this iHirind .she may have unknowingly made a gradual nervous adjustment 
which the ^rtal corupicte withdrawal of ovarian secretion docs not upset. 

'I'herc is an occasional patient less than thirty >ears of age for whom it 
seems :idvis.iblc to do a palliative operation witli the hope of currying her 
■dung to an age at which castration would be less of o tragedy. A few of 
these p.iticnUi are completely relieved ami for others an early menopause 
niukes further surgical treatment unnecessary. 

In a selected group of twenty cases in which the chief symptoms of 
dj-aii»cnorrIiea and dy.sjiareunia were ilue to deep implants in Douglas’ 
ciil-<!c'S.ic whicli could not be removed, prcsacral neurectomy was lioue. 
This was combined with excision of the accessible implants and usually 
Misi>cnsiun of an adherent retroverte<l uterus. Owing to careful selection of 
patients the results of this procedure have been very good. 

The diflicullics inherent in doing the common pelvic operativ e procedures 
in the presence of endometriosis haxe reccKcd very slight attention in the 
literature. At times the utmost skill is required by the surgeon either to 
keep out of difliculty or to extricate himself from a bad situation in which 
he may inadvertently find himself when operating in the presence of ex- 
tensive endometriosis. In the presence of this lesion mishaps arc cspeei.illy 
likelj’ to occur. 

A few cxamjiles of the difficult situations encountereil are worthy of 
special mention. In cases of old pelvic inflammatory disease one can easilv 
elevate an adherent retroverted fundus by working Uic finger down lietween 
it and the rectum. However, in eases of endometriosis one cannot do this 
without danger of penetrating the wall of the rectum, or of part of (he 
inuscularis of the rectum udhering to the fundus. Similarly, in separating 
loops of small bowel from each other or from the uterus or adnexa, 'jH-ci.al 
care must be taken to avoid stripping oil part of their miisciil.iliirc before 
one re.ilires that one does not have a true cleavage plane. 
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Oft*a, once the utcnis has been removed, there is very UUle periloncel 
covering left for Douglas’ cul-de-sac and the lateral pelv'ic walls. This 
situation can be remedied by laying the sigmoid in the jiclvis and placing 
a few sutures to hold it there. The pelvis is the normal locaU'on of the sig- 
moid, it suffers from no functional inconvenience from being sutured tlicre 
and in this location it keeps loops of small l>owcl from licconiing adherent 
in the pelvis. 

Douglas’ cul-de-sac may be entirely closed off by the rectum being drawn 
foru'.ard and being densely adherent to Uie posterior fombe and lowermost 
part of the supravaginal portion of Uie cervix. This relationship is usually 
best left undisturbed. Other things being commensurate, the patient’s 
interests are belter sc^^•cd by subtotal bystercclomy than by total hysterec- 
tomy when the latter would entail considerably more trauma and risk tfian 
the former. In such a case more than the usual care must be exercised that 
in closing the cervical stump a suture is not passed tlirough iJie odiaccnl 
portion of the rectum. 

The vesico-uteriue space is often obliterated by implants which cause the 
bladder to be adherent to the supravaginal portion of the cervix. In sepa- 
rating the bladder, sharp dissection must be used. No line of cleavage is 
present and it is at times difficult to avoid dissecting away port of the 
vesical wall or opening the bladder. In closing the vagina or the cervical 
stump caution must be exercised lest the suture be passed through Uie 
vesical wall. It is easy to pass the suture through the vesical wall, since 
the held is obscured by a bloody ooze and the bladder is usually still 
attached to the anterior fornix instead of being displaced fonvard. Thu 
most common cause of vesicovaginal fistula is an unrecognized suture in 
the vesical nail which was placed at the time of cIo»ure of the ccr\ie.il 
stump after subtotal hysterectomy. 

To avoid injury or ligatloa of the ureters is probably the chief concern 
of every pelvic surgeon. Endometriosis riiares with cervical fibroids first 
place as the cQatributing cause of such accidents. In endometriosis three 
factors contribute considerably to making the ureter more than usually 
vulnerable to injury. 

First, improper orientation causes injury to a ureter in many cases. 
Dense adhesions prevent proper mobilization of the uterus. The field is 
obscured by spilled tarry material, oozing of blood from innumerable 
denuded areas and sponging by Ibe assistant. Under these circumstances 
especial care must be taken to visualize each ureter and to avoid including it 
with the corresponding uterine artery when a forceps b applied to the latter. 

Secondly, involvement of the paracervical tissues by endometriosis 
results in formation of scar tissue. Contraction of this scar tissue draw.s the 
ureter even closer to the cervix, thereby appreciably reducing the normal 
narrow 2 cm. space between the ceivix and ureter where the uterine artery 
must be clamped. 

Thirdly, in the ordinary hystereclomy when the cardinal ligaments are 
put on tension, just before the forceps are placed on the uterine artery, 
the ureter drops away from the cervix and the uterine artery. Endometriosb 
causes fixation of the paracersical tissues and lateral peUde wall so that 
when traction is made on the uterus the atUched ureter, instead of dropping 
away, is further drawn upward into the operative field. 
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Troper oricntaliou is essential and the course of each ureter should be 
known even if it is necessary to dissect it out in its entire pelvic course. If 
U»is is done and the fact that iu these cases the ureters are more than 
usually vulnerable is kept conaUiiUy in mind, the ureters will seldom 
be injured. 

The chief weapon in preventing errors is tJie realization that with the 
setup at hand certain errors are more than usually likely to be committed. 
U’ith this knowledge such errors c.an be more certainly avotde<f. 


CHOREA GRAVIDARUM: REVIEW OF THE RECENT UTERATURE 
,VND REPORT OF m'E CASES* 

THOMAS W McELIN. SI.M B LOVEL.VDV av» HCMIY W. ^^OLT.MAN 

A summary of the findings in five c.tses of chorea gravidarum is given 
in the tabulation. It is impossible to draw' any significant conclusions from 
this .<)ma\l scries of cases. The average age of our patients was 21.4 years. 
I'our were married and one was uniuarried. Two were primigravidas and 
three were muUigr.ividas. In all of these cases chorea began in Uie first half 
of pregnancy and lastcti for periods varjtng from two and a half weeks 
U) five months. All of the pregnancies were terminated spontaneously at 
term and six normal babies were bom (one twin pregnancy). 

Only one patient (case 1), ivhose condition might be described as modern 
ately severe, required hospitalization while under our care. One other 
patient had been hospitalized elsewhere in the pregnancy under considera* 
tion. The therapy offered to our hospitalized patient was by no means spe- 
cific and was directed essentially toward the relief of the independent or 
possibly associated nausea and vomiting. Doth complications were relieved 
at about the same time. Two recent publications in the South American 
literature referred lo the use of pyridoiinc (vitamin Be) as a therapeutic 
agent in cases of chorea gravidarum with gratifying results. IVe used this 
agent in the treatment of the byperemesis in this case but also used other 
measures so any evaluation of the lhcrai>cutic effect of pyridoxine in this 
condition is impossible. 

No evidence to support a toxemic etiology of this condition was present 
i/i tkis seriet, other iiian i>erhop9 the nausea sad voaiiiiag saeatk-oed hi 
two cases. A rheumatic background was present in all of the cases. A past 
history of chorea was given in three caseyand of rheumatic fever in two 
cases. Heart disease was present in three cases. lu case 3, a patient who did 
not give a history of chorea or rheumatic fever and who had no evidence of 
heart disease had had scarlet fever and several episodes of tonsillitis as a 
child which might be classified as a rheumatic-equivalent type of back- 
ground. In llie terminology of Weigner, psjcliogenic “color” was noted in 
four of the five pregnancies. 

* Abstract of paper publisbed in tull lo Ike Amcncaii JoumBt of Obstelnca and Gjnecology. 

SS 091-1003 (June) 2»iS. 
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™'^ thyroid gland, 

SO-CALLED LATERAL ABERRANT THYROID TUMORS* 

B. MARDEN DL.\CK 

c»lTe°d laTc^al .‘W- .in^lil-Uon Itat ao- 

papillary adenocarcinoma in 

and to evaluate our currenf m il A ^obe of the thyroid gland 

of proved panUlZ Xo ' °! treatment, the records of .all cases 

the Mayo Clinic from 1938 encountered at 

cases of carcinoma oT thfthl^o d 

«ercrevic^edby Pemberton OMvihn i>ere prior to 1038 

for microscopic examination iiave^been hitr? !f available 

,, Inall. U2casesnereer;wume?ed?n 

I'emalcs outnumbered males in ihU ^^38-1045, inclusive. 

IemaU.„ut„,^b,"j„X “-e ratio of 2.6:1 ..herea. 

noma ol lia ll.Sr„a » ''1“ “ ™ “I cam- 

patienU who bad papillary airaocarr^ Tplnbe^n. Our impression that 
b-ntph nodes were soS.l “volvement of 

papillarj- adenocarcmoraa without involj^,^'' f^r ?’ 

out in this study. The meau ace of ell n r^T^- node., was borne 

The mean age of patiem '“S o° " “riPs was iS.i ye.ars. 

lymph nodes was yL^“',“‘Si' *' 

thirty years, and one third were less thanli "ere less tfian 

they were first seen here. ITie mean aee f I**® I'™® 

ol ceiwical lymph nodes was 3a » veare ! “'*.P®‘'®?^ with involvement 
nsP .... ■»,. years. In snty-cight cases, no lymph 


vaneu irom one to so 

ulaleral cervical involvement. ****' oppc.iriiiife oi iiuissive 

Previous Thyroidcctoroy or Biousv— T 

ojwrations on tlie thyroid cEl T« " had untlergone pre- 

o the Clinic because of local rccurrcow the patients came 

tion nas possible (figs. 44 a„.j “* ^"o these, further re.scc- 

mentwaseoiisider^ieees ™ "" '"rther siirgic.il tre.il- 

nodes was carried out. In one case o^wr "'“"'“I Pfini oiled lymph 
™mnt esopliUialmie goiter anT^ Si because of re- 

in Uie rented thyroid. Fift’cen natSl ^l ?''®"®®“ecmoma was found 

remove.1 before Uiey were seen . tSSieti^f'* 'r'' ''' "“'®® 

• Abmlpaeoi „J p e* ‘b® advice reportedly given 

IM„ ) l.is " I ' ■’"'•l-l-wl I. « a. Uw ^ 



I‘AI’1U^4JJV ADf:^0autC1^0UA ot- THE TinuoJD OU4ND 26? 

lo tbeic patients concerning Uje nccesaty of further treatment reflects 
soiaething of the confusion Mhich exists generally regarding proper man- 
agement of papillary adenocarcinoma of the thyroid gland. The patients 
had been correctly advised, presumably, in six eases, in that further opera- 
tions liad been projroscd after bioi>sy. Ilonever, it was reported that in four 
cases irradiation only had been advised and in fi\’e eases no further treat- 



tig. 44 — Huge recurrent papillary adrnocaieinoina of the thyroid gland J\o Ijirph nedcs 
nere inrohed 

meiit of any type had been suggested. Thus in nine of the fifteen patients 
in whom the diagnosis was made after the removal of lymph nodes it ap- 
peared that inadequate treatment or no treatment had been carried out or 
advised. 

Patients without Involvement of Lymph Nodes.— Of the sixty-eight 
patients without invoKeiuent of lymph nodes, eighteen had a palpable 
nodule in the thyroid gland which was not recognizable as malignant on 
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physical esaminaUon. In twenty-seven patients the lesion in the thyroid 
gland was considered malignant on climcal examination or was known to be 
mahgnant as e\-idenccd by the findings at a former biopsy. In the remaining 
twenty-three paUents, papillary aileiiocarcinoma was a cliance finding. In 




«opllL.Wc eoitcr. IW 

lUImie gwirr ^ «». naa ,dvucd Urauit ot H, ,^pl. 

eleven of these twentv-H.-..^ 

exophthalmic goiter, ‘in six because of 

thjToidism .md in six because of I goiter with hvi>er- 

Ihjroidism. adenomatous goiter without b.Mier. 


1*A1’1I.L.\IIY MIKNO* \RrlNOMA Ol THE THYROID OLYM) “ifiy 

'J'he association of cxophlbabnic goiter and carcinoma of tJie tLyroid 
gl.md is no longer regarded as particularly unusual (figs. 46 and 47). During 
the years covered in tbe present study Ibis association was found once in 
cY’cry S34 cases of exophthalmic goiter m which operation was performed, 
and since 1007 at the ilayo Clinic, one case of carcinoma of tbe thyroid 
gland was found in association with exophthalmic goiter in approximately 
every 1,000 cases of exophthalmic goiter. The apparent increased incidence 
recently is to be explained probably by the fact that interest in the possible 
association of the two conditions has lc<l to a more meticulous microscopic 
examination of the resected tissue in all cases of exophthalmic goiter. 



t'lg. 17. — Same case as Ggure 40. SectioD sitows typical papillary adeDocarciuoma, grade 1, 
as Well as the surrounding tbyroid tissue msotved in diSiisc parencbymalous bj'pertropby 
(XCO). 

Patients with Involvement of Lymph Nodes. — Lymph uodea were in- 
volved in forty-four of the 112 cases. In eleven, the lymph nodes were not 
palpable clinically and in nine oilier cases, while both the primary tumor 
and the lymph nodes were palpable, tlie primary tumor was more jironii- 
nent than the involved lymph nodes. In the remaining twenty-four cases, 
the primary lesion was either not palpable or if palpable, was not evident 
.IS malignant, while the involvement of lymph nodes was either extensive 
or far more evident than was the involvement of the lobe of the thjToid. In 
eight of the twenty-four case», one or at most a few lymph nodes were 
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‘r nod™ were involved, 

ustially m several anatomie regions of the neck. Thus, in about half of the 

».SlW kt™7,r were Ivpical 

pS r r “ li.'Tonl tumors (flgs. ts and 49). 

Extent of Involvement of Lymph Nodes.— The deep jukuI ir and oara 

lymtrL7efwemTld“’'°''''''l'”°f‘ ond subin.ixfflarv 

nodra of the subme^M™ mvolved; evidence of involvement of the lymph 
Coa on thrl^Sfs ™ r'.'r™'- ■=•“■'■ ““ "■= '“bo of ‘bo 

Icsiorwhen noZ4^f f *^0 “od '-'•"■ph nodes harbored the primary 
volved. there ^^00 l!*™!* ""i '“‘b «dos of the neck Le in- 

mid tin,™ nsually extensive involvement of both lobes of the thv- 

““de“Zirbeonhr,^^^^^^^^ “r“ “■* fo" O" U'O 

ae. the lobe of the thyroid on Uie same .ide as the extensive in- 
Metastatic tumors 


f>g 



Recurrent lar' 


adeno- 
carcinoma of 
tfiyroid gland 


" U0„i„ xlsad 

t-fwoi tissue IS somewlial unusual. 


. “omewiiai unusual. 

J>PIK«Uc Io£.ten the StXS of lir 

tioH of the mvolvcil 4inp|, „odes often ^ hmitctl, iheloca- 

tourj- ICMO.1 in the lobe of the Uit njJ , location of the pri- 

ncar the superior pole, the primary lesion was 

sujicnor deep jugular group. narUr..l,j"*^li usually in the 

grouji. \Micn the primary lesion oenm' t lo"ennost nodes of this 
near the inferior pole, IhT inferior^S ^ a location deep in the loI>c or 
fluently. In cases in ^hichTaiv^;!!^ " were involved most 
eurr^, ^ere was usually „tcusit^h'! I'nrph nodes oc 

of the thjToid. This was not invariablp'7"'"^ corresponding lobe 
which extensive mvolvemont of IvS. nL r"''’''''’ >“ so"*® cases in 

WM not evident even after cxiwsure^f ii.-’p .““yTcd. the priniarj- lesion 
imcroscopir stn.lv of the re.ect«I loW of lhe Ih^n ' 1 



Surgical Treatment. Extent of Remoiai of Thyroid ( land — Iii the prc\eiit 
senes of eases either total or subtotal removal of the involved lobe of the 
th.^ roid gland «as carried out In some cases the operation was limited to 
subtotal lobectomy because the ctrcmonui was so small that more exlcn- 
si\e resection was not thought neccasarj’. in other cases the carcinoma was 
not recognizetl us such until the patient hud been taken from the operating 
riKun. In all, siihtotnl lohcctoiny, eitlicr on one or both si<lcs, was carried 
Diit m sivly-four eases, in twenty-three of which the primary carcinoma was 
small and w.ih found iiiciilenlully. However, among these si\lv-foiir cases. 


Fig. 4li — ^nme ease as figure 49 Setiiiin illustrate* tvpicai papillary adenocarriiioma. grade 1 
(XM). 

rtcurreucc in tiic remnant was known to have developed in five cases or in 
atx)ut 12 per cent of the fortj-oiic cases in which clinically significant 
lesions were found. The fact that local recurrence is frequent after sub- 
total lobectomy is further einphatazed by the fact that six of the ten j>a- 
tients who Jiad had subtotal thyroidectomy or Jobtetoroy before coming to 
the Clinic had had local recurrences. Another dlfiiculty which was com- 
paratively minor in nature, arose occasionally after subtotal operations. If a 
remnant sufficiently large to permit palpation had been left after partial 
lobectomy uncertainty always arose on subsequent examination us to 
wliethcr the palpable tliyroid tissue was remnant only’ or recurrent adeno- 
carcinoma. 
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whkh" taThf “ T“”- •’"■■'■'"‘•■■'I ‘"'Ij- tol“l lobcclouiv, 

Wflicb, m the absence of caranoraalous infiltration of the surroun.linfr 
staclures. IS not parUcularly .lifficulL Tl,c usual mclhoci is to l«.rin tli5 

current laryngeal nertc has been visualized and a/ler the suucrior and in 
rated W rSlirtrirCta 

arUries and division ol the Utlimurif .1,^° superior and infenor tjiyroid 
a comparatively bloodless dissect* i “siJcnsoiy* ligaments will jicrmit 

lobectomy wafraillv^ “j'. Maleral loUl 

total lobito^y rL side mor^V"' *1 '* " “f 

tion to subtotal lobectomy on ll.e ™ *1' ^’* *“ “Ps™* 

along with eatensivc removal of lj!irnh° “I'' lobectomy 

visableasasinEleslage p"M^„rI. * 

Extent of Uemotal of LiimiJi Viv/y, 'I'l , . > . 

forty-four cases in xvhidi the Ivmihl. ..^i * of ihe 

palliative. In nine of the remaininc mvolvctl was considered 

oI lymph nodes became appareutaller lb* '■■'■olvcmeul 

ol these lj*mph nodes wS ne^essan^ S rfl"” liuiioval 

vrandary operations were Ireouenllvlbnll I °P“’“‘>“"* These 

ol more tliau single anatomic muns r *^’i“"'* ^ removal 

result alter such limited oueratS^s‘l!. ^"“' “ The cosmclic 

lollowiug block dissections. In view of 

eateusive involvement ol lymph nodes “f. Jo“US women willi 

sideratiou ol the cosmctio*rcsnlt mfnt liu'ui”. «>"- 

Slated, with papillary lesion7tl,e^ 1 "'“M'"l»'lauce. As previously 
rnetastaUe carcinomas tend ol malignancy is so low and the 

cervical dissections can h" avo^T 'S ‘“t'*’' “ '°“8 “lul Week 

However, the involvemeat ^1°™,,!““ I*’’ “■*“ this series, 

cervical dissections were carried m?! *“ “ ''‘'““''o ‘Hal block 

Thefindin ■ i.- S^'"«ARY 

ol the thyroid gtad“crMu ”l °4d at'Jh P“P'‘'afJ- adcuocarcinomas 

served to strengthen the beliefheld t?" “ ‘'oent years have 

cervical papillary tumors are meSmiri *' IHal Um lateral 

adenoearciaoma of the U.jroid S -A'™”* “ primary papilhny 

these tumors, parUcularly i to TA' o“uflictmg views conccmlog 

as to whether there is always a „a^ .T “o ‘oaligmmt and 

such ease, have led to evident eontosST" gland in 

lesiom. Thus, m .almost two thinis of j? P">Pcr nianogemenl of such 

whrch one ol the metastatic lesioM had tJi” ■“*’ " ">0 ™all group in 

remove of the primary lesiorhad Wopsy cLwhere. 

“ Senerally „f “’'.''““i* The evident lack ol 

would be dispelled, it seems, iTuiri? ' f“' aberrant thyroid tumors 
reropuzed “*■ «■<» metastatic nature were widely 

Ihe malignant nature of f}.#. « • 

dlustraled by the fact that a nSXr'*J?'°'; “ “'yroid gland ia well 

.obeetomy.Iteaupr„h.h,yhe.tat^diyS‘‘ST^^^^^ 
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carcinoma ts larger than a few millimclcrs in diameter, and if it is recog- 
nized during the operation, a total rather than a subtotal lobectomy should 
be carried out. In spite of the fact that subsequent operations to remove 
involved cervical lymph nodes were not infrequently necessary, I stilt 
believe that the removal of only tlic involved lymph nodes, generally as a 
group, is sufhcicntly radical treatment of the metastatic lesions. Careful 
examination at stated intervals after the operation to determine whether 
unremoved l^mpJi nodes have become palpable is, of course, necessary. 

In addition to the fact that a primary papillary adenocarcinoma was 
found in every case in the scries, the fact that the primary lesion was always 
present in the corresponding lobe of the Uiyroid gland is of importance from 
Uic standpoint of treatment. While no contralateral metastatic lesions were 
observ’ed, involved lymph nodes were found in the opposite lateral cervical 
region in two eases in whicli the primary adenocarcinoma involved one lobe 
and only the isthmus on (he op|>oM(c sufe. 


THE USE OF RADIOIODINE IN THE STUDY AND TREATMENT 
OF THYROID DISEASE* 

F. lUYMOND KF:aTLSG. Jn 

lladioiodinc has proved to be a useful tool for the study of problems 
related to thyroid function boUt in animals and in human beings. It also 
has been used in the treatment of hyperthyroidism wiUi some success but 
it is far too early to evaluate thoroughly tlie usefulness and limitations of 
tills form of treatment. The possibilities of treating malignancy of the 
lh>Toid with radioiodine are very disappoinUng, since it appears probable 
that only in exceptional cases will this lesion prove amenable to such treat- 
meut. The use of radioiodinc is hazardous because of the danger of radiation 
effects. The possibility of serious delayed effects of radiation requires careful 
consideration when radioiodine is employed for the treatment of non- 
malignant disease. 


A PRELLMINARY APPRAISAL OF RADIOIODINE TRACERS IN 
MAN; THE SIGNIFICANCE OF URINARY EXCRETION 
OP RADIOIODINEf 

F. ILVYMONO KEATING, Jb . MARSaiELLE II. POWER, JOSEPH BbRKSON ai,d 
SAMDEL r. HAINES 

Radioiodine and natural iodine are chemically aud physiologically 
identical, providing the former is present in quantities so small as to be 
without biologic effects due to radiation per se. A minute quantity of 
* AbsUftct of paper published in (uU la PostgreduBte iMedicine. S (June) 1913. 

t Abstract of paper published m full la the Transactions of the American dissociation for 
the Study of Goiter. (In press ) 
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radioiocImB may be used to trace, by its nidi., activity, tile cuiirsc .,f a civc,, 
quant, t) of lodme through various chemical and biologic reactions. Herts 
w as the first to call attention to the unique possibilities of this method in tile 

clinical studies liadioiodine tracers have subscqucntlv been utilized in 
many studies dealing with the tlijToid of laboratory' animals, in ritro 

Srslud, oMh “'•“‘fe';™’- TI'O mothod has been applied In 

he stud; of the biosynthesis of thyroid liorinone, the action of Ihvro- 

^tetZ Tth f '‘/“S™- »>'“■■■ fhhlors inflnelldng 

the lunctwn of the thyroid, the functional .ictivitv of various tlivmid 
tumors and a number of other problems. ^ 

haItrsTuXdZ™fsub|lr'‘“n “"'1 administration 

thyroid malignant leZs ^rieZ' P-“i«n>7 P lm had loiv-grade 

had untreated exophthaln’iic goiter. " "* "’ywdenia and iiatients who 

hj-potliyroid iid iZsrZZdZllprMMh^'Z'' 1'"“°.''® 

excretion yields the followine fS^i “'’“'>'‘'4 urinary 

.. the fraction of thZose „f mlSl'T' *' V''" 

(2) the disappearance rate CirtiiVJi u n ** excreted in (he urine): 

of radioiodinc from the blood)- (3) .i!* <^‘“Pl>««rance 

proportional rate of excretion^wAk rale (tt)iicli is the 

(which measures the proportional rale of"r' 

than the kidneys). In so far a<! !!>» ii . • i into other sites 

body for collecting iodine the la^L M'presents the chief site in the 

of thyvoid eolleclifn rSriti' “f^cs as an index 

determined by observations obtZed hm^ «' '"i™ ““ ''' 

the true rate of collection by the Ilivm.H subject’s tliyroid <iirectly, 

_ Estimations of disappearance rate T T 

have been found to agree fairly closely with excretion, 

lity based on direct nieasuremenls o/hl« i of the same <juan- 

tliyroid in vivo and measurenjenls of n measurements of the 

The renal fraction is Sr radioactivity in vivo. 

IS less than nonual in h.v perthv mid rold jiatieiits and 

in h.vpothj roid jiaticiits than'in dis.ippearance rate is less 

than normal in cases of hvperlhvtoidisn/^-^^^c'* *“«rkedly greater 

^ur m renal excretion rates bu^n' T -r variations 

m the mean renal e.xcretion rates^monrJh^T*’ were observed 

The most significant variation obscn.-<xd ^ups of cases studicil. 

which were very much less than collection rates, 

averaged six times the normal in IhcbyTHuSyli'dpSr'’' 
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SURGICAL ASPECTS OF HYPERPARATHYROIDISM: 
REVIEW OF SIXTY-THREE CASES* 

II MAHDKN BL.VCK 

Sivly-lliree {u(tcn(s wi(li jtrovwl Iiypcrparatliyroidi&iii were obscr\ed 
at llic Mayo Clinic tlirougli 194G. 'Die tIiMJjU.e was due to u i.in{{!o adenoniH 
m fift\ -six eases, to iiuillijilc ndenumas in Oirce cases, and to diffuse primary 
hyperplasia in four ca^cs. The ages of the |>alicntj» ranged from the second 
to the .seventli ileoaile. ConipUc.iljoiis of the urinary tract were more com- 
mon anil more im|K)rtnat than os&eoiis complications. The iliagno^is was 
established with certainty in three cases in the absence of any complications, 
oil the b.isjs of the characteristic cliangcs in the content of calcium and 
phuspIiQtus in the blood and urine Since the diagnosis can be made with 
complete certainty, cx|)loration of the iiaralliyroid glands is nci cr indicalcil 
ill an e^ort to establish the diagnosis, and the surgeon must accept the fact 
that in every case of hj perparalhyroidisni one adenoma or more or primary 
liyperplasia is prcsciiL 

The Ircatmcnl of hy iicrparathyroidisiii is surgical. Adenomas should be 
removed completely and, in cuscs of ditfiisi.* primary hyperplasia, the hyper- 
plastic tissue sliould be excised subtotally, with the preservation of between 
SIO and 200 mg. of hy]K-rplastic tissue. In more than 80 per cent of cases, the 
abnormal tissue iniiy’ be found by dissection under direct vision through u 
cervical iiicistun (ccrsucul and |K>steriur su|>cnor mediastinal dissection). A 
second operation, through u stemotoiiiy inchsion, will be necessary in the 
remaining cases (anterior su|)erior mediastinal dissection). Secondary 
.dixsectinii is more difEcull and far Ic.ss certain llian primary* dissection, so 
that every effort should be made at complete ojicration, l)oth in the identi- 
fication of the parathyroid glands present and in the designation of those 
missing, at the first cervical dissi-ction. 


RESULTS OF AD.MINISTRATION OF ANTERIOR PITUITARY 
ADRENOCORTICOTROPIC HORMONE TO A 
NORMAL HUMAN SUBJECTt 

iLATlOlD I *?/.}5aY, MASSenSLi^ IS. VOiyBU. EHWASD IS SySSARSlXf, 
LETIZIA C. CIAIIAMELLI, CHOII IIAO LI and HERBERT M. EVANS 

WJicii 100 mg. of the anterior liyiiophyscaJ adrenocorticotropic iior- 
mone was administered daily', in dis ided doses, to a normal young woman it 
caused an increased excretion of urinary steroids, which is evidence of 
stimulation of adrenocortical function. The daily excretion of 17-ketos- 
teroids increased from 4.84 to 15.5 mg. and that of the cortin-like sub- 
stances increased from 0.180 to 1.44 mg. Development of acne and a de- 

* Abstract of paper published m full m Surgerj. Gjueculogy and Obstelrica. 87 172-182 
(Aug) 1918. 

t Abstract oi paper pubitsbed in fall m Tbs /oumal of Cbuical Eudocnnologf. 8.'I-H 
(Jan } 1948. 
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crease m the evcrelion of creatiue suggested that the production of andro- 
gens was increased. The excretion of pregnanediol, e^trogens and gonado- 
trophin was not affected measuralily, Androsterone and etiocliolanolone 
were isolated from the urine in increased amounts during the period when 
ACTH was being administered. The amount of pregnanediol that could 
be isolated was unchanged by administration of the hormone. The amount 
of cholesterol that was isolated from the urine was decreased during tlie 
period of administration of Uie homaone. 

Electrolyte metabolism appeared to he essentially undisturbed by the 
hormone as judged by the concentration of sodium, potassium, chloride and 
phosphorus in the blood and urine. There was a small but apparently sig- 
nificant increase in the carbon dioxide content of the plasma. 

The \-alue for the urinary nitrogen increased but the increase was so 
small that it could not be alliibuled with certainty to administration of the 
hormone. 

The value for the free cholesterol of the plasma decreased significantly. 
There was no change in the quantity of the blood proteins or in their 
quality as determined by electrophoresis. The x-alue for the serum alkaline 
phosphatase remained unchanged. Anemia developed but the erythrocyte 
and leukocyte counts were not affected significantly. 

Tolerance to glucose was not affected measurably but some resistance 
to insulin developed. 


TimiECTOMY IN THE TREATMENT OF MY.kSTUENlA GRAVIS:' 
REPORT BASED ON THIRTY-nVO CASES* 

L. \L E\TOS. 0. TUEUON CIAGETT. C. .MXEN GOOD ax» JOHN IL McDONiMO 

One of us (Eaton) previously suiumarizcd the evidence for the relation- 
ship bclueen myasUicnia gravis and the thymus gland. The surgeons did 
not await tlie fin.ll solution of the problem before attempting to cure pa- 
tients by removal of Uie thymus gland. The first surgical eiforts, made be- 
fore satisfactory uiedic.il treatment was available ami before the technic 
of llioracic surgery had advanced to iU present status, were failures. IVitli 
the report of Blalock, Mason, Morgan and Riven in ID.'JD of apjjarent svic- 
CC.S3 in the trealmeut of mysuUieiila gruvb by removal of a tumor from the 
anterior jwrt of the mediastinum, which tumor, although not hbtologically 
venfieU, was almost certainly of thymic origin, our interest and Uiat of 
oUicr mvcstigulors was aroused. After hearing the rcimrt by Campbell, 
rradkin and Lipctz at the meeting ol tiic American Neurologic Association 
in Iptl, our rollcagucs in the Deparlmcnt of Neurology and we decided to 
study mlenscjy the problem of myosUicnia gravis and its relationship to Uie 
thymus gland. \\c were soon ^warded by finding roentgenologic evidence 
of a large tumor in the medusUnum of a patient who had myasthenia 
grax is. Remission ol the disease took pla« after roentgenologic irradiation 

• .\bndpianl ot p*p»r saUmslWd to liie Arau*c« ^ Nfuretsgy sud rsjxhlsUy. 



277 


TllYMECTOMy IN TUH THEATJIENT OF MYASTHENIA CHAVIS 


of the tumor, and on December 20, 1911, the tumor was removed surgicallv 
by one of us (Clagclt). The Uiymic oripn of the tumor was verified histo- 
logically. 

In 10 II one of us (Good) became mtercsted in Uic roentgenologic aspect, 
of the problem and undertook a study of our cases of myasthenia gravis 
In a study of 200 consecutive cases of myasthenia gravis a diagnosis of 
thymic tumor has been made by roentgenologic methods m thirty-three 
cases. The accuracy of the rontgenologic diagnosis has been verified 
s-urgically in twenty cases and at necropsy in four cases. In only one m- 
slance ditl oi>cration fail to verify the presence of a thymic tumor in this 
group of thirty-three cases. In the remaining eight cases the roent- 
genologic evidence of an anterior mediastinal mass was uncquivoc.'il, but 
the opportunity for verification at operation or necropsy bas not arisen 
b.»Of the 173 patients in whom roentgenologic evidence of thjmic tumor 
was lacking, twenty-five have undergone surgical exploration and three 
have been studied at necropsy; in none was a thymic tumor found. 

Thus, wc can conclude that careful rontgenologic exammabon will 
reveal evidence of thymic tumor in approximately 15 per cent of patients 
who have myasthenia gravis (thirty-two of 200). , l . i 

There is reason to believe that Uiis percentage .approacLcs the actual 
frequency of occurrence of thymic tumor among patients who have myas- 
thenia gravis. The incidence of thymic tumor at necropsy m the repor 
cases of myasthenia gravis is higher and probably less accurate man e 
incidence established by roentgenologic examination, since there has oee 
a tendency to report those cases in which a tumor actually was • . 

Our experience would lead us to hclicvc that Uie true incidence of tbymie 
tumor among patients w ho have myasthenia gravis is probably no sig- 
nificantly greater than the incidence of 15.5 per cent dctMted 5 
roentgenologists. That necropsy reports may be misleading is alteste o 
by our records. Seventeen complete necropsy studies of myasthenia^ grav is 
have been made at the Mayo Clinic. Thymic tumors were present m nine 
cases, but ill two of the nine cases necropsy had been performed su - 
sequent to removal of the tumor, and in at least three other cases ^ e 
patients came to us in a critical condition for consideration of surgica 
removal of tumors of the thjrous gland which had been found to be presen 
by previous reentgcnologic examination. Thus, a much higher mci ence 
of thymic tumor at necropsy is found in our series than would norma y 
occur. , 

Last, the 15.5 jicr cent iucidence of bimors of the thymus gland as 
demonstrated rocutgenologicaily in our group of 200 cases of lujas lenia 
gravis agrees well with the 13.9 per cent incidence of 
during Ihj-mectomy in eighty-six cases from the literature (Blaloc 
tumors in twenty cases; VIets; four tumors in fifteen cases; 
tumors in fifty-one cases), in which no attempt was made to se ec 
patients on the basis of whether or not there was roentgenologic evi e 


of thymic tumor. . . 

Although in our series of 206 patients with myasthenia gravis i, 

have been subjected to operation for removal of the thymus gun , we 
confine the analysis of results to the thirty-two who were opera , 

tween December 20, 1941, and September 7, 1045. Thus are me u 
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patimlsjho^ condition had been foUoned /or .al least sb: months on 
■lune 1, 194G, nhen the data regarding the results were assembled. 

EVALUA'nON OF RESULTS 

Intrildnctton.— In spite of experience gained from a specific interest in 
ni 5 asthenia gravis and in ciring for many inj asthenic patients, rre arc 
eai nf° ” '' r »' disease in lUiv particuiar 

taed s,X''''’tl'’Tl“, ““ '"'■^'■'■'■1 >>'“ accuracy is 

limited sufficiently that we cannot say that a particular patient who has 

evperienced matkeil remission of bis symptoms of mvasthmiia gravis after 
th. mectomy might not have evperienced the remission sponSSusK 

va Ibhdi^rrcl^' f*!? T™ « ejclrcmelv 

roentgenologic evidence of an anteri™ l^‘f- * 1''^^' 1’““™*“ "''I*' 

undergo surreal Oeatment. LaXTri I"™'"' 

was offered to the nivasthcnic natient’' °i i'^' ‘■‘i 

I.ivorably the fundani'ental OTii^onbc ll“ *”“11; ' >‘tfl“cncing 

such patients at the present time C tltseasc. The s,ime advice is given 
lh.Mnonu has decreaLil prLipitoudy of eases of 

»hc“ 'msmld^lyXpt^’XT^^^ 'Y "ffo' ei-e-lio" 

ailinmi^lration of au enema exertion entailed by the 

cv?r„'ltm“r a.°eSnr T at the time tl.e 

...Imr t«„ nere mn.e'nhrtXtr LS’vriX'' 

boi'of msuUsu'lImM moderately Imtter. This classificn- 

beriXm 

their claim of iiiiproveinent bv d m I' ’’“I "ho could .snbstantiale 

in. formerly on a .TmX ", “‘“t Um.v could lie a, active 
could ,1„ ruhsta^Sy'Lmre LArthe ‘‘“‘'■I-'""™ » 

iiaticiiu in thU group of fiftwi iH-ostigminc. 

c«nsi(icral>lv iinnrovtd IniI<U« > were classified .lo 

the tune this .tidTrilt n , 

«»-lc to live nonnally anSd inf ««■ "l‘« «<TC 

fuiiouni of neosiigmhic. ‘•“ntaiii ihemscKc-s on a greatly nilnceil 

invaded Lch neigir^llj s uS lu”r^ »io|*crabIc Ik-c-iusc they had either 
mnl 'f...;^emat ; 
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in the stage of immediate pasloperative convalescence. lie was a man 
sixty-seven years old who ordinarily would not have undergone surgical 
treatment had there not been a mistaken diagnosis of “Ih^’mic tumor 
by the roentgenologist. However, this case represents the only roent- 
genolopc error in the diagnosis of Ihjmic tumor thus far delected in oru 
series. In this particular case an insignificant amount of thymic tissue was 
discovered. The same is true in another case, and consequently the failure 
of this patient to improve is understandable. 

So far as we can ascertain, no patients aside from those who died a feu- 
days after operation have been made worse by operation. The two patien^ 
uho died three and six months after operation were not helped, and their 
symptoms, which had been steadily progressing in severity, continue*) to 
progress. 

An analysis of these records fails to show any significant correlation be- 
tween the duration of sj-mptoms of myasthenia gravis at the time of opera- 
tion and the result obtained by removal of the tbj-mus gland. That a long 
duration of the illness is not a contraindication to thymectomy is demon- 
strated by the good results obtained in two cases, in wbicli tlie onset dated 
back to nine and six years before operation. Furlhcmiore, there seems to be 
no significant correlation between the response to thymectomy and tlie 
length of time that neostigmine had been used in treatment- 
We are unable to make any definite correlation between the result of 
operation and the pathologic observations except that the group who had 
thymomas as a whole have douc better than the group who did not have 
thymomas. Histologic evidence of thymic hyperplasia was piesenl in four 
of eight patients who did not improve after tlij-mectomy (no tumor), 
whereas in only four of the eight |>atieots showing improvement was there 
evidence of hyperplasia. This aspect of the problem will be discussed In 
more detail under the Leading of “Pathologic aspects.” 

In three cases it is of interest to note that the patients laid considerable 
emph.asi3 on the fact that they had lost their sense of taste for periods up 
to several montliS during the course of their illuess. This has been au im- 
portant complaint of three other patients not included in this series, two 
with unequivocal roentgenologic evidence of thymoma. The significance, if 
any, of tlus complaint in myasthenia gravis is unknown to us. 

SURGICAL ASPECTS 

Selection of Patients for Surgical Treatment- — All myasthenic patients 
presenting definite roentgenologic evidence of thj-niio tumor have been 
advised to undergo operation unless two contraindications were present: 
(\) definite clinical and roentgenologic evidence that Uie tumor has im- 
planted itself widely within the tlioradc cage (one case); and (2) clinical 
evidence that Uie condition of llie patient is such as to make the risk of 
surgical exploration unreasonably excessive. Pal’ienls without roentgeno- 
logic cviiience of tumor have not been urgwi to undergo thymectomy. The 
cxperiincnlal nature of tlie procedure has been explained carefully and the 
patient has l>ecn offered thymectomy as a procedure which may {lossibly 
influence the fundamental course of bis or her disease beneficially. Naturally, 
Uiosc who have milder degrees of myasthenia gravis, particularly if the 
course is not a progressive one. are seldom intercsteil in surgical Ircatraenl. 
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Preoperative Treatment. — The patient usually is placed in the hospital 
for two or three days before operation, where he will not be exposed to 
respirator}’ infections. Penicillin is administered for a day or two preceding 
operation. The patient is kept at rest and the optimal dosage of neostigmine 
ami ephedrine is administered. Xaliiral fluctuations in the severity of the 
<li<ease are taken into account and surgical operation is performed when the 
patient is at his best. For instance, since in the female the symptoms of 
myasthenia gravis lend to be more intense during the week or two pre- 
ceding the onset of the menses, operation is postponed until this period has 
passed. It is carried out during the first two weeks of the menstrual cycle, 
when the patient is at her best. If a p.'ilicnt’s condition is such as to make the 
risk of operation excessive, we have resorted to roentgen-ray irradiation of 
the tlij-mic area in an effort to secure a remission, at which time, if remission 
is obtained, surgery can be undertaken with less risk. 

Operation. — A variety of surgical approaches to the thymic tumors have 
licen used. Occasionally, the tumor has been approached posterolaterally 
after resection of a rib. .At other times, when the tumor presented itself to 
one side or the other of the sternum, the tumor has been removed after 
resection of the costal cartilages on that side. .Although these two ap- 
proaches often are advantageous from the standpoint of removal of the 
tumor, they do not allow for removal of other thymic tissue which may be 
present. .\l present, we agree with Blalock that the preferred surgical 
approach is obtainnl by splitting the sternum. 

During the operation, which usually requires thirty to fifl}- minutes, 
neostigmine methylsulfate may be administered parentcrally. As a rule, 
however, the prcoperalive dose of 0 5 to 1.5 mg. neostigmine methyl- 
sulfate is sufficienL 

The anesthetic agent preferred U a combination of nitrous oxide, oxygen 
and ether. An intratracheal tube is inserted routinely for administra- 
tion of the agent. 

Postoperative Treatment. — Poslopcratively, the patients are placed in 
an oxygen tenU They receive neostigmine methylsulfate parentcrally every 
two to three hours or oftener, as required. A half to 1.5 mg. usually is used 
at each dose, depending on the patient’s response. Ephedrine and atropine 
frequently are administered concomitantly. 

It is of utmost importance that a clear airway be maintained. If needed, 
a mechanical aspirator should be on band for removal of secretions from the 
phary’nx. Splendid co-operation from anesthetists and bronchoscopists 
has been obtained; the results of maintenance of a clear airw’ay by means of 
broncboscopic aspiration have been important, since they hav’e enabled 
several of our patients la survive the immediate postoperative course. 

As a rule, use of the oxygen tent and the parenteral administration of 
neostigmine can be discontinued on the second or third day after operation. 
The patient then takes orally whatever medication is required. 

The importance of a Drinker type of respirator cannot be overempha- 
sized. Its use has been of excepUonal importance in several cases. If oxy- 
genation is inadequate, the patients become apprehensive and exhaust 
themselves. The improvement in the condition of several patients has been 
phenomenal after rest was secured by placing of the patient in the respira- 
tor, removal of inspissated material from the trachea and bronchi by means 
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of the bronchoscope, and by the administration of iiiorpliine sulfutc. wliicli 

olhemse must be used sparingly in these cases. 

In the average case the patient is aHowod to he out of la-d on the fourth 
oT fifth day, and to leave the hospital seven to fen tlays after ofwration. 
Only two patients of this series required hospital care longer than two 
» eeks. 

Roentgen*ray irratliation of the thymic area has la'cn usc*l postojwra- 
tively in those cases in ahich there was not reasonable asstirniicc tliat all 
thymic tissue had been removed. 

On dismissal from the hospital, the patient is instnicletl to resume 
normal acliWties and to reduce hU medication as rapidly as liis condition 
warrants 

PATHOLOGIC ASPECTS 

I'p to the present, ue have been un.iWe to tleinonslrale that any curarc- 
Uke substance is present in extracts of Ihyniouias. In three cases, Ixith 
physiologic saline extracts and alcsihol extracts nere prepareil by Doctor 
Mason Doctor Rollman injecleil these extracts into mice and failetl to 
delect any myasthenic-lihe elTcct. It 5s possible that future investigations 
mth more sensitn-e technics will leail to positive results. 



tig jl a.Tlomomj pruicctiiigtiitbrrigliturUievlernunil^.laKTn) viewnf tlies.nmc lesion, 
tWvfigX’neVhjinoina nt Vhe antrnor pari til l>ie mrOiastinuiu. 


I'lie thymomas varied from a siae of by 3.5 by 2 cm. and a weight of 
1- gm , to 11 size of 13 by 12 by C cm. and a weight of 4C2 gm. Four of the 
tumors w ere cystic and six contained varj-itig amounts of calcium. Six were 
found, at operation, to liave ins-adeil surrounding structures (figs. 51 and 
32) and Ihrw were inoperable, only specimen-, for liiopsv having Imkti 
^ inovisl. Ilislologic examination faUetl to show huv cbienlial difTcreiK-cs 
twlwcen tho-,*- Icnoas which were im*asive and those’ which were not. Four 
of the tumors showtsl varying degrees of necrods. In one e-aso. the central 
.seven-eighths of the tumor was necnitic. The necrosis may wvll ha\e re- 
sullni from ralhcr intensive mcnlgen-ray irradiation administered m four 
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These tumors were found to be composed of two of cells. One tj'pe, 
the thxTnocytic tj^pe, is identical with the small Ijunphocyle seen in lymph 
nodes. The other is oval, about three or four times as large as a lymiphocy te, 
and contains a faint acidophilic cytoplasm. The nucleus of this oval type 
stains lightly with hematoxj’lin. This cell is morphologically indistinguish- 
able from the verj* young cells whidi line minute capillaries. The originof 
this particular cell is questionable, and in this report it is designated as 
epithelial-like cell.’ The proportion of thjTnocytic and epithelial-likc 
cells varied widely from case to case. In four cases the thymocvtic cells 
were estimated to compose as much as 05 per cent of the tumor, whereas in 
one other case, the epithelial-like cell was predominant to the same degree. 
In the rest of the tumors varying proportions of the two cell tvpes. Ijetwcen 
these extremes, occurred. 


of careful study of the subject, we have found it extremely 
difiicult to state with certainly whether or not a given thj-mus gland re- 
moved at operation is hyperplastic (fig. 53). ObWously. the weight of tissue 
removed at operation is not an adequate criterion, since tJie amount of fat 
and fibrous tissue therein varies greatly. At present, the determination of 
hj-perplasia depends on the following factors: (1) the amount of tissue 
present, (-) the proportions of thynnic and fat tissue in the mass, and (3) 
Sa «§• patient. The latter point is important, since it is known that 
« found to increase and the thymic tissue to 
decrease in progressive age groups. 


SWtMARY AKD CONCLUSIONS 

‘"““"'aw convTocing eridcncc that there is 
tS?^u, gland ^ gearis aSd tl.e conditL ot the 

teinic reveal, evidenee ot thymic tumor in 
approiunatel, 15 per eept ot patiept, rtho have myasthenia creria Evi- 

shS) Jeo "PPPHion for removal of the thjmu, gland 

not be loohed on a, conclifsivc if “"’"•''If'”?. 

treatment of myasthenia fTrav;. !* ^ thymectomy is of value in the 

cannot be predicted with s^elpnf '"^.***® of myasthenia gravis 

remission ^ouM not W ^ i 

At least, in certain ^sei^n i • i in these cases. 

of Ihe'aj^uiXd Ly“£or 

ob‘tni„X„"d’rdSL7„‘t^j"?'“" ■”“<<= the result 

ment with neostigmine or the hlsuS^' preoperative treat- 

the thymie lisme removS ‘‘"‘“'“S'' obrer™t,o„, made in a .tody of 
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The problem of determination of whether a thymus gland removed at 
operation is or is not hyperplastic is not a static one. Such designations must 
be considered tentative at this time. 

A conclusive opinion as to the NTtlue of thymectomy in myasthenia 
gravis awaits the careful study of a larger number of cases over a longer 
period of time, and comparison of the course in the group of patients 
treated surgically with the course of a control group of patients receiving 
medical treatment only. 


RELATION OF URINARY STEROIDS TO THE DIAGNOSIS OF 
ADRENAL CORTICAL TUMORS AND ADRENAL CORTICAL 
HYPERPLASIA: QUANTITATIVE AND ISOLATION 
STUDIK* 

EDWIN J KEPLER ano HAROLD L. MASON 

The urinary 17-kctosteroids and the 8(S)-alcoholic fraction of the 
17>ketosteroids were determined in sit cases of adrenal cortical tumor and 
five cases of cortical hyperplasia. Tlie ketonic and nonketonic steroids 
aere isolated from the urine in six cases of tumor and four of hyperplasia. 

In one case of tumor the quantitative determination of 17*ketosteroids 
gave a result below the normal range of values. In another case, the SC8)- 
alcobolie fraction was only 7.5 per cent of the total 17«ketostcroids (SO 
mg.). In the four other cases of tumor the S(s)>alcoholic fraction was 48 to 
77 per cent of the total amounts (C8 to 1,(HX5 mg.) of 17*ketosteroids. In 
cases of hyperplasia the 30}}«atcoholic fraction tv as 2 to SO per cent of the 
total 17-ketostGroids (10 to 123 mg.}. Consideration of these results in 
conjunction with those of other investigators indicates that excretion of 
50 mg. or more o! l7-ketosteroids per day with a 305)"a!coholic fraction of 
50 per cent or more is strong evidence in favor of the presence of adrenal 
tumor. In a few instances, however, an adrenal tumor may be present when 
these values are considerably lower and within the range of values which 
ha%’e been found in association with cortical hyperplasia. 

The results of the isolation studies emphasize again the relatively large 
amounts of dehydroisoandroslerone which are excreted in cases of adrenal 
tumor. Very little of this substance was isolated in the cases of hyper- 
plasia. Androsterone and eliocholan-S(ffl)-ol-17-one were isolated, the latter 
more consistently in the cases of tumor, the former in all cases of hyper- 
plasia. Pregnane-3(a), 20(a)-diol was isolated in all eases of tmnor and in 
three cases of hj’pcrplasia. Pregnane-3(p),20(o)-diol was tentatively identi- 
fied in two cases of hyperplasia. P/egnane-3(a),17,20-triol was found in one 
case of tumor and in three cases of hyperplasia. A new 17-ketosteroid, 
androstane'3(A),ll-diol-17-one, was isolated in three cases of tumor and in 
all of the cases of hyperplasia. It appears to be related to the Il-oxygen- 
* Abstract of paper pubtisbed in full ia Tbe Xounial of Climcal Cndocriaologjr. 7:SiS~SS8 
(Aug) 1917. 
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.lied adrenal hormones. Evcessivc excretion of estrogens was observedin 
only one case (of tumor) and estrone was isol.ileil from the urine in thi** 

Pregnane.S(tt),lT.?0-triol appears to be found more often m as^ocialion- 
inlh cortical hj-perplasia than with tumors. Examination of the urine for 
this substance ra.ay well be of value forconfirnwtlon of a liiapno^is of cortical 
hi-pcrplasia. 

Finally, our obserN-atjons, taken in conjunction v.ith others rcporletl ui 
the literature, indicate that cver>- iiatient presenting symptoms suf^cstinp 
adrenal cortical tumor or adrenal cortical hjiierplasia must be sliidiwl 
individually, using both clinical and Ulwratory proceilures. Xcilhcr :s 
self-sufficient. 


EFFECTS OF SYNTHETIC ll-DEHYDROCOKTICOSTERONE 
(COMPOUND A) IN A SUBJECT WITH ADDISON S 
DISEASE* 

n\KDaL C 5!l'R.VGCK. CUFFORU F. C\ST1S'E.\C, U.\nQl,l) U .MV-WV am» 
MtRSCHELLF. H. POWEH 

A study of the effects of sj-nthetic ll-«lchydrocorlico»lcront* (Imtli the 
acetate and the free compound) on a patient with Addison's disease was 
carried out. Doses from SO to SOO mg. d.iily were employed. The effects ol 
IT-hydroxy-U^dehydrocorticosterone in n dose of 20 ing. doily were also 
studied 

\ftir a pcriwl of administration of I l-ilehydrocorlicoslerone acetate in a 
dose ol 200 nig. daily there was a decrease in the iirinarj* excretion of sodium 
chlonde and water, a gam of body weight due to edema, a slight rise in 
blood pressure and an increase in cardiac sire. There was also a decrease in 
onnary excretion of salt and water during a period' of administration of 
100 mg. o! free ll-dehydrocorlicoslerone daily. 

Effects of ll-ilehydrocorticoj.teroneoncarl>oh\dnite metabolism, stuilieil 
by means of determinations of the fasting blood sugar, glucose and insulin 
tolerance tests, changes in the blood sugar during prolongeil F.isting and 
estimations of urinars- nitrogen, were slight and in most insUinccs of 
questionable significance. 

The administration of 17-1iydroxT-ll-<lehyclrocorlicosteronc in a do«e of 
20 mg daily resulted in a lraa«ient increase in the urinarj- excretion of 
sodium chloride. The compound in this dose hail slight carbohydrate 
effects, as indicated by a diminished hjTwglyccmic response to insulin ami 
better maintenance of the blood .sugar les’cl during fasting. 

Ilolh ll-dehydrocorlicosleroneand 17-hydroxj--ll-dehyilroeorticoslcrone 
produced increases iu the urinary excretion of “coTtin-hke” substances in 
the urine. Neither produceif any change in the urinao' excretion of 1"- 
ketosterolds. 

Neither compound produced consistent changes in bWl lipoids, serum 
proteins, alhumin-globulm ratio or urinarj- phosphorus. 

• of paper puUuhrt] in fallin Uie Atmritivn Journal of McJicior. 4. ITS'lHS (Frb ) 
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CUSHING’S DISEASE: A PRIMARY DISORDER OF THE 
ADRENAL CORTICES* 

KDWIN 3 KEl'LKIl 

My subject, CushiiiR's tbstsiw, was selected with the hoi>c that it might 
ii]»pcal to the exJ)c^imenl^di^l as well as to the ciitiiciaii who is interested 
in endocrinology . Rj iieeessity 1 shall «lran heavily from my own personal 
experience, wliich, because of my position, has been rclatis'cly extensive. It 
is necessary to use tlic won! “relative” l»ecnMsc Cushing's disease occurs 
infrequently anti conscqiienlly no one jK-rson ever lias the ojiiiortunity to 
study a large series of cases. Its incidence is not known. In the larger 
cities, patients aniicltsl with it occasionally may he seen on the streets anti 
in public places In .sni.dlcr coinniunitic:,, it is distinctly a rarity. For ex- 
ample, in the twenty odd years that I have lived in Rochester. Minnesota, 
a town of about .Ij.OOO people, In my kiumhxlgc not a single case has 
appeared locally. 

RECENTLV ACQUIRED CLI.VfCAL DATAt 
The lack of any specific me<lical treatment, the uncertain response to 
roentgen therapy to the pituitary IkkIj* and the miserahlo prognosis that 
confronts many of tlicse patients lc<! Dr. Wallers and me a number of 
jears ago to attempt to treat a few pitient? with Cu-hlng’a disease sur- 
gic.illy. Generally less than half of each atlrennl gland was removed. The 
therapeutic results were not impressive. 

Subsequently, as it became apjwrent that the symptoms might well be 
Qti expression of adrenal cortical hy|)erfunclion, my associates and I de- 
cided that if more adrenaf liisne were removtxl (he results might he better. 
For a time we considered seriously the advisability of performing total 
adrenalectomy. Ultimately we dceule<l, however, to resort to a less radical 
procedure, feeling that there was a rcasonnhle chance that subtotal bilateral 
adrenalectomy might be equally as cITeclis'c and at the same time he less 
hazardous to the patient. 

In the last three years four |Mlienls base bi*cn selected for lliis type of 
therapy. In Uiree all of one adrenal gland was removed and subsequently 
about two thirds of the other, in a fourth aljoul (iO per cent of each adrenal 
gland was removed. 

The postoperative course in each instance was almost Identical in 
character and I shall ilcscribcil here in considerable detail. Two iligressions 
are indicateil. 

The first digression concerns the lutients. All four, of wliom tliree were 
women anil one was a man. had the classic Cushing’s syndrome in its 
worst form. One patient, the man, had congestive heart failure and was 
edematous to the waist line. xVU had severe hypertension. In none of the 
cases was the urinary’ excretion of 17-ketosteroitIs significantly increased. 
One patient at the second operation was found unexpectedly to have a low- 

•Atislract vt p«r«T |>i<l>lo>i<s( m full in Hie Anmh of (be Xew Yorfc Academy i>f 
bcienns. (la press ) 

t This nialenal was presented in September, IttMl, nt Ibc Uurentisn Homioue Ccnfcrein-e. 
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grade adrenal carcinoma about 1 inch (2,5 cm.) in diameter. ^Ye hare 
reasons to believe that this carcinoma may not have been h>T>erfuncl5oning. 

The second digression has to do vdth the ordinary wqucnce o( events 
which occurs when a hyperfunctioning adrenal tumor is remoi'cd on one 
side and the opposite gland is either atrophic or functionally inadequate. 
If the patient has not been properly prepared, there develops, during the 
first twenty-four hours or shortly thereafter, because of transient, contra- 
adrenal cortical atrophy, a shochUkc condition which is often fatal. The 
temperature rises to li>’perpyrexial levels and the clinical picture resembles 
fulminating adrenal cortical insufficiency. If by virtue of treatment the 
patient does not die, improvement generally proceeds rapidly and at the 
end of a week or more it Is obvious that he will recover. Three months after 
the operation many of the sjTQptoms will have disappeared and ultimately, 
provided that there has been no recurrence of the tumor, the diagnostic 
signs of the former malady will have regressed completely. If all adrenal 
cortical tissue is removed, as seemed to be true in the cise of Bartels of the 
Lahey Clinic, in which a nonfunctioning tumor was removed, presumably 
arising from a solitary adrenal gland, otdlnarj' Addison’s disease seems to 
follow. In his case, immediately after the operation the classic picture of 
postoperative adrenal insufficiency developed. IVjth treatment tJie patient, 
a woman, recovered. ^Iien treatment was reduced or discontinued, adrenal 
insufficiency recurred. Soon it became apparent that continuous replace- 
ment therapy would be necessary. At the end of three monOis she was 
deeply pigmented and had all the other characteristic signs and symptoms 
of Addison's disease. 

Let us return then to the poslopctalive course in the four cases under 
discussion. With these an entirely different sequence of events oecurrwl, a 
picture of which we shall try to present in a composite form. Immediately 
after partial removal of the second adrenal gland nothing of any p-articular 
moment happened. Convalescence seemed to proceed uneventfully. Some 
time during the first week after operation or shortly thereafter the patients 
complained of nausea. They lost their appetite and vomited. The anorexia 
became more and more intense until fimnlly they refused almost all food. 
Even the sight of food became repulsive. About (be same time abdominal 
pain and tenderness made their appearance. Gradually the chemical 
composition of the blood became disordered. This disturbance generally 
was characterized, when the patient was not being treated with adreno- 
cortical extract or electrolytes, by low concentrations of both sodium and 
potassium. The values for blood urea, and, as time went on, the concentra- 
tion of blood calcium, slowly tended to rise and eventually att.'iined levels 
seen in hj-perparathyroidism. Phosphate levels, however, were not de- 
pressed. 

Little by Utile the patients lost their “Cushingoid” appearance. Tlie 
plethora faded and the skin became pallid. Striations disappeared, ec- 
chjTnoses no longer occurred after venipuncture and it l>ec.mie possible to 
take the blood pressure xvithoul the production of pctechlae. Imper- 
ceptibly, tlie hirsutism of the women vanished, so that the extremities 
became almost hairless. Growth of axillary hair was rct.irdcd. In every case 
the urinary excretion of 17-ketosteroids declined until it reached. levels 
characteristic ot Addison & disease. The blood pressure varied but lo each 
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instance hypertensive values s\ere obtained on most days irrespective of 
treatment. In one case administration of sodium chloride and sodium bi- 
carbonate was followed by a sharp rise in blood pressure. Differential blood 
counts disclosed a gradual increase of the percentage of lymphocytes. 

One of the patients, the m-in, seemingly was cured. Prior to the opera- 
tions, his condition was the worst of the group. Two months after his second 
operation he was able to leave the hospital. By this time his condition was 
beginning to improve. During tlic next nine mouths tlie man was seen on 
two occasions and at each visit fairly complete evaminations did not reveal 



Fig 51.— Cushing's syndrome not assoewted with vtrenal cortical tumor: a, appearance of 
patient before bilateral subtotal adicnalertoiDy; 6, appearance of patient 6 months later; c, ap- 
pearance of patient about one jear after operation 

abnormalities of any consequence (fig. 54a, 6, and c). His blood pressure 
had returned to normal and there was no question about the fact that be bad 
neither Cushing’s sjTidrome nor Addison's disease. The chemical composi- 
tion of the blood and the daily urinary CTCrelion of kelosteroids (10.7 mg.) 
were normal. Libido and potentia, which had completely disappeared, had 
returned. At his last examination eleven months after his second operation, 
his only complaint was that bis physical stamina was below par as measured 
by bis former standards. Nevertheless, he fathered a child. 

Two of the remaining three patients died after a protracted illness (forty- 
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l«o and sL\tj-»ix days). Both had gross disease ot the pancteas. In one 
. nnd chronic hemorrhagic pancreatitis with cyst 
t CO,; T * '>«■> Wort Iter first operation 

If an, cot elusions can be drawn from the medical history, fn the other 
patient fat necrosis was found in the tail ot the pancreas. All of this is 
reminiscent of the beef steak" pancreatitis that was described by Stann 

Cmle eurtohl n'l" t) t'd "''r™alccto.ny in dog,, 

.tre ic<i m tube some of tliem recover. 

V ‘"sonlnhe "» “‘‘rf"”' “'‘itnl tissue could be identified. 

iK. rini m tt Z" I '‘”"“1 Piloi'”"- 

iim- iMse It t portion ot the gland Crooke’s ehangiis 

cast- of the othor^miM^^nT^^? P" b.isophilic cells. In the 

nlentifiisl ['nforlnii'ilelv tl'' traces of adrenal cortical tissue were 

Tl L r ' "'trluii-iltly the pituitary body could not he evamim-d 

adrenal 'rotlirartur,lc 'si*''*-"'*'l '’ "'"Utlis alter removal ot most of lier 
III the leZres of Zbin!;' She no longer fills any 

< In the nll.er hand, she dora’nm ITavc « ™“«'''^td on inspection. 

A son's disease. There is no nl^ t hc iippcironcc of palicnbs who have 

tempts to induce nicment-itlon ^ “i the .skin and rcpeateil iit- 
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tiiiinil niuseiilar iieaknefs She sllti ■ .1 ’“''t iutn “'i''re\ia'nnil prii- 

eviileiiee ot in,p.ii,e,l ,e7al h ^ nt""'' ''•'P?r'™so'l mid there is 

ini|iroving slowly ’ eilheugli tmth of these seem In be 

mill those that might ha„ Zn ro P‘"‘">l>m'i'li''e dlsorilor itself 

"itJiclcclpiilvtos. Ill the face of a P ** *’’*’“*-***^“U cither hormoniil or 

«<• iialiirnlly were reluchniTh?^ «>ncentn.|lon of y.,li,im m the 
<'«'rlical extract mid «, i Ihi* uihninhtration of 

rercivti! hnch trralnieiil in lilKral nmo.” i”V* "H four patients 

Inmevcr. we dcchJeii to take the r!Il- ^r*'* *^**’ovnl of Imlh adrenals, 
done for n jH-rioil of Si "T' all treatment. This 

appwmhlc. chnnse in the |«lieI^r*^^n;^l* «« 

the hl.K«l pressure fell hut xtill pcnristesl at I*^**!l *1*/^"' level of 
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or llic bhxxl pressure. Values obtained in the last chemiral anal^\sis of tin- 
blood were as follows, srnihim 13.> inKq, jwtnssiiim 4 inEq., chloride 
lot inE<j. and bicarbonate 97 mEq per liter; calcium 12.4 ing , phosphorus 
mg and urea 80 mg. per 100 c.c 

From Un-so four riiFvit the foilowin^ tJcrluclions .seem to }«> justified 
1. Most of the sMiiptoms of Cushing’s syndrome are contingent on the 
presence of the adrenal cortices 2. It is c<|uaUy clear that in the absence of 
the adrenal cortices mosj of the symptoms of Cushing's syndrome are not 
contingent either on (he presence of a basophilic adenoma or of Crooke’s 
changes. 3 The persislcnee of Croohe’s changes in one ease in the absence 
of all demonstrable adrcn.il corlic.Hl tissue casts some doubt on the thesis 
that Crooke’s changes are inamfeslations of a retrograde or inhibitory 
action of tlie adrenal corlicM on the anterior pituitary botly. Ifo«evcr, 
Crooke’s changes may j>ossibly be permanent changes Furthermore, 
Mifficicnt time (sixty-sK daj-s) may not have elapscrl following removal 
of all adrenal cortical tissue for Crooke’s changes to disappear. 4. The 
hypertension of Cushing’s sjndronie does not depend entirely on the 
presence of the uilrenal cortices. The adrenal cortices may be necessary for 
the original occurrence of this hypertension but they do not seem to he 
necessary for the continuation after it once has been initiated. 5. In cases 
of Cushing’s syndrome removal of most of the adrenal cortical tissue may 
be followeil by an unusual or at least atypical form of adrenal cortical in- 
suRiciency, the manifestations of which are different in many respects from 
those which arc seen in eases of Addison’s disease. G. Subtotal adrcnulcc- 
lomy seems to be a hazardous procedure in cases of Cushing’s syndrome. 
Its therapeutic utility has not been cstnhlished in spite of the fact tiiat one 
patient seemingly has been cured of his disorder and another is getting 
better. 

To return to the question impliesl in my title, *‘ls Cushing's disease a 
primary disorder of the adrenal cortex’” My answer is, I tin nnt know but 
it might well Iw. 
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RECENT ADVAzNCES IN THE TREATMENT OF 
CARDIOVASCULAR DISEASE* 

ARLIE R BARNTS 

Advances in the treatment of heart disease rarely can be referred to any 
one j'car. Rather they represent increments of knowledge accumulated 
over many years. Wiilc the treatment of cardiovascular disease is ever 
progressing, the efficacy of certain advances has been sufficiently well 
established to warrant mention of them in this summaiy. In recent years 
an encouraging number of successful procedtires in the treatment of heart 
disease have been devised winch consUlulc real advances 

CONGESTIVE HEART FAILURE 

Digitalis. — It is customary to standardize preparations of digitalis in 
terms of cat units, a unit being defined as the dose of the drug that is lethal 
for cats. It is unfortunate that glycosides of digitalis arc tested for potency 
by intravenous administration whereas oral administration is more common 
when they arc used clinically. Gold has shown that among preparations of 
digitalis there is a great variation in the degree of absorption, ^^^lereas 
only about 20 per cent of preparations of the digitalis leaf or of the tincture 
of digitalis is absorbed in the gastro>intcstinal tract, practically 100 percent 
of digitoain is absorbed. It is noteworthy that only about 10 per cent of an 
oral dose of cedilanid is absorbed by the gastro-intestin.-il tract. 

Since oral administration is the route of clioicc in giving digitalis, It is 
advantageous to have a drug which is absorbed completely. Digitoxin ful- 
fills this requirement perfectly. It is feasible to administer orally a full 
digitalizing dose (1.2 mg.) of digitoxln with minimal prospect of gastro- 
intestinal irritation by virtue of the small bulk of the drug required to 
produce the desired effect. \Mien given orally the quantity of cedilanid 
(C to 10 mg.) or of digitalis leaf (1.2 to 1.5 gm.) required to produce a simi- 
lar effect leads to nausea and vomiting before a sufficient amount of these 
drugs is absmbed \o produce a Intt digiValnzing efiect. Erxcejit in cmeigen- 
ci'es, it is preferable to administer less than a digitalizing dose initially and 
to achieve full digitalization gradually by the administration of suitable 
additional daily doses of digitovln. Itt this w.sy one can stop short of pro- 
ducing uncomfortable and sometimes dangerous toxic manifestations. 

From these statements it should not be inferred that satisfactory effects 
of digitalis cannot be obtained by a variety of standard preparations of the 
drug. However, since there is a ^nation in the percentage of their ab- 
sorption by the gastro-intestfnal tract, a considerable experience with a 
particular preparation is necessary to use it wisely. 

* From (be Jounul o/ (be Amenesn Aledkal Asiocuilion JSS 399-dOS (Jaa. 31} IPtS. 
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II IS ieklom necessary lo administer digiUlii* pamilcrally.^ H voniiling 
precludes the administration of the drug by month or if the siUialion is so 
grave (hat \erj prompt action is required, then it is justifiable to give a 
digitalis glscoside by the intravenous route. Since ouabain, when given 
mlcavenously. attains its full effect in two liours, it is the preparation of ^ 
choice for tiuick action An initial dose of 0.3 mg. gis'cn intravenously may 
be followed by intravenous injections of 0.1 mg «t intervals of two to three 
bouts until a satisfactory effect has been obtained. It is useful to bear in 
imnd that a dose of 3 to 5 cat units of cedilanid, digifolin or digUoxin will 
proiluce a satisfactory effect of digitalis when given intravenously, but the 
action of these preparations is less prompt then tliat protlucctl by ouabain 
when similarly administere<l. 

Mercurial Diuretics.— The congestive heart failure of many patients is 
not adeijuately controlled by treatment with digitalis. It is well undcr- 
stowl that the administration of mercurial diuretics to such patients is 
iniUspensahle. It is not so well understood that mercurial diuretics arc 
extremely useful in keeping a patient free of edema. It must be rememhcreil 
that patients can accumulate 7 to 8 poumls (3.2 to 3.G kg.) of fluid before 
its presence is manifcsteil b\ eilema of the depcndeul portions of the body 
or by signs of pulmonary congestion. The patient may be aware of tlie 
edema liccausc he notes the onset of iljspneu. It is useful and important 
lo foteslaU the development or rainimlse the degree of this edema. To ac- 
c<»mplisb this, Gold advocaleil the daily injection of 1 to 2 c.c. of a mer- 
curial diuretic. Since such frequent injections are burdensome lo both pa- 
tient an<l ph> gician and since the injection often may not be nccrlcd, some 
more practical guide to the need for injections of mercurial diuretics should 
lie sought. One method which I have found successful is to instruct the 
jiatient to weigh himself ilaily. Umler standard conditions a sudden gain of 
2 to 4 pounds (0 9 to I 8 kg.) should l>c a signal for iiim to report to his 
physician for an injection of a mercurial lUurctic. Under such a plan it has 
Ijcen found that the nce<l for injections of mercurial iliurctics varies from 
three times a week lo once in two weeks or longer, and yet the patient is 
protected from dj spiica or the «levclopmenl of more than a minimal amount 
of I.-itcnt eilcnia. 

It .should be ciiiph.isized also that the rigid restriction of wit lo L.i l'» 
2.0 gm. daily Ims greatly diminished the nc«l for the aitininislraliou of 
mercurial diuretics jn cases of congestive heart failure. 

Restriction of Sodium and Allowance of Fluid.— Uecently, Warren and 
Slond foun<l that e«lenia would dcs'elop in patients who had recovered from 
previous congestive heart failure if an excessive amount of salt wa.s addctl 
to tlieir diets Umlcr these ctretim<laiiccs the patients gaiiicil weight, the 
total \ oIuMie of the hlcuxl pliisin.a incrcascsl, the concentration of the plasma 
proteins ilccreaswl initially, the hetn.alocrit (leteniiinations decreased and 
all of tlicsc events precedetl an increase in wnous pressure. Whether or not 
one accepts their interpretation that this failure of llie kidney to excrete 
will is dtic to the decreased output of a diseasctl heart and that this failure 
the eommoii inecluinisni of heart failure, iievertholcss it seiwes 
lo focus nlletiUon again on the importance of sodium in the genesis of 

Since aUml the turn of the eeiiliiry it Inis Ixt-n known lli.il patients 
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snfrcnn}; from liciirl disciisc excreted sodium poor{> and that liu* blood 
»o<llutn (!i<l not increase. From these obscr\*ations it was inferred that in- 
gested salt contributed to the edema. Kenewed interest in tliis problem 
was brought about by the challenging work of Scheinm who advocated a 
program comprised of a very large allonaiicc of water, a shari> restriction of 
s.iU, nil acid-ash diet, the use of acid-producing drugs and, occasionally, tlic 
supplemental administration of mercurial diuretics in tlic treatment of 
refractory, congestive heart failure. Further studies have indicated that 
restriction of s.ill ingcstcil to l.«5 to 2.0 gm. daily is the most essential 
feature of this program and in a recent iliscussion White stated that some 
patients receiving such an allowance of salt remained free of edema even 
though their allowance of fluid was low. In a group of patients suffering 
from congestive heart failure who were kept on a greatly restricted intake 
of salt, Gorham and his associates shuliod the- ihurvlic effect of increasing 
intake of fluid. They found th.it iliuresis was enhanced hy increasing the 
intake of fluid up to 3 liters a «k«y , hut boyoml that, increasing amounts of 
fluid did not materially augment the diuresis. This evidence indicates that 
patients on a diet low in soiliiim do liesl when they are allowed to take as 
much water ns they ilesirc, up to S liters a day . It must not be forgotten 
that renal function in lie.«rt failure is coniproinised by n reducwl cardiac 
output and sometimes by intrinsic renal disease. Viidcr these circumstances 
there may slil! remain Instances in which an intake of fluid in excess of 
8,000 c.c. daily may be rcquirei! to secure a <«itisfoctory diuresis 

HyPERTENSIO.N’ 

Diet. — In recent years, Keuipner h.«s advocated a diet, which is known 
as a rice diet, in the treatment of h.v|H*rlcnsive states which niny or may 
not be Hssociatetl with denioristrable nephritis. This diet contains no 
protein of animal origin atxl has a coiitcut of sodium of 0.15 gm. daily. 
Kempner obsersed objecthc improicment in nlioul two thirds of the 
patients suffering /mm hypertension who were trealwl with tins diet. 
Objective evidences of improvcnicnl included: a significant drop in blood 
pressure, a decrease in size of tlic heart, often marked improsement in ini- 
jKirtant eleclrocanliograpliic .ibnonimlilies, a return to normal v.jJues of 
increased levels of nitrogen and cholesterol in the blood and a marked tle- 
cre.'ise in the changes in the retinal arteries, which are characteristic 
of liypcrlension. 

Kempner predicted the bcncficrial results of this diet on tlic assumption 
that hypertension causes impairment of function of the cells of the kidneys 
f/rewfixaWy' ievstft'sc 6Vx? stipf^y ^ wswrfaiAr M'cse Ar <k>- 

creased. As a result, the kidneys are affectctl by impairineut of their ca- 
pacity’ to deaminize amino acids, oxidize koto acitls ami form ammonia, ami 
this failure leads to hypertension. Kempner substituted vegetable for 
animal proteins on the theory that the injured kiilney in hypertension can 
no longer excrete properly tlie catabolic products of animal proteins. It has 
been calculated that 70 per cent of all the work of the kidney is spent on the 
excretion of urea. The concentration of urea nitrogen in the total sohmie 
of urine excreted in twenty-four hours is one fifth less in patients on a 
rice diet than in those on a starvation diet and, hence, the <hct greatly 
decreases tlie work of the kidney. 
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It vnW be admitted by all that the rice diet is a monotonous diet. GroU- 
man found that the restriction of sodium results in a marked decrease m 
blood pressure in rats in u’hich hjiierlension had been indu<^ expen* 
mentally. Belte\'ing that perhaps the marked restriction of sodium in the 
rice diet was the essential factor in its bcneScial effect on hj^perlension, 
this investigator and his associates treated six patients who had hj'per- 
tension by a more general diet containing animal proteins, but only 0.5 gm., 
or less, of sodium daily. In some of these cases they Dbsen.’ed a strikjng 
decrease in blood pressure comparable to that obser\'ed when the more 
rigid and monotonous rice diet was used. These observers have not reported 
the effect of the restriction of sodium on the sodium, potassium, chloride 
and urea levels in the blood and urine tor comparison with tlie results ob- 
tained by Kempner for patients who were treated with the rice diet. 

These observations open up a new approach to the treatment of hj’per- 
tension by dietarj' measures which deserve further study under carefuH.v 
controlled conditions. Such studies should proride better agreement on 
the optimal composition of such a diet and should define its indications and 
limitations. 

SUn.tCUTE BACTERUL ENDOCARDITIS 
MTicn penicillin was first used io the treatment of subacute bacterial 
eudocardiUs, there were so many failures that many climcians despaired of 
its usefulness. Further experience has shown that these failures were due, 
almost entirely, to insufficient doses of peolcilliD. The experience of Iliinter 
pennitlcd him to slate that “the great majority of patients who have 
streptococcal endocarditis can be cured with sufficiently intensive adminis- 
tration of penicillin.” 

Early diagnosis is essential. The disease should be suspected tn any 
patient with vaUxiIar heart disease who has unexplained fever for a week 
or more or who exhibits emboOc pbenomenn, splenomegaly or unex- 
plained anemia. 

It is useful to establish the sensitirity of the injecting organism to 
penicillin in vitro, and in general the dose of penicillin given should be 
sufficient to maintain a coucentralion in the blood four or five times lliat 
required for inhibition of the iofectiog organism in vitro. IVhile a dose of 
400,000 to 1,000,000 units of penicillin daily will suffice in an average case, 
in the presence of a highly resistant strain or of relapses after treatment, 
dos« up to 50,000,000 units daily may be required to effect a cure. 

No rule can \x laid down regarding the len^h of lime treatment must be 
continued, for it varies with the conditions encountered in each p.iticnt. 
It is seldom wise to disoontlnue treatment In less than three weeks. Hunter 
adrised that treatment be stopped at the end of two to three weeks. A 
blood culture is then made and if negative, treatment is not resumed. He 
found tha t ei-en though such a patient continues to have fever, leukocytosis, 
an increased sedimentation rale and embolic phenomena, it frequently 
turns out that a^eurc results without furUicr treatment with penicillin. 
Such an interruption to lest the question of a cure may shorten a laborious 
and uncomfortable treatment that otherwise might have been prolonged 
unnecessarily. 

It is well rccognirod that a patient who has valvular heart disease can 
acquire subacute bacterial cndocardilis after the cxlraction of a tooth and 
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possibly after tonsillectomy. Such patients should always be protected 
by prophylactic treatment nith penicillin. The administration of 100,000 
units of penicillin every three hours for a day preceding and two days 
following such surgical procediirts should suffice as a prophylactic measure. 

ANTICOAGULANT THERAPY 

Thrombo-embolism is a common and serious complication among pa- 
tients suffering from heart failure or from acute coronary occlusion. Nay 
and I studied the condition of 100 patients during their immedwte con- 
valescence from acute myocardial infarction. Tlirombotic or embolic 
complications were obser^•cd in thirty-seven cases. la four cases such 
complications were the cause of death, and in eight they contributed 
importantly to death. These compUc.itiRg episodes included a second 
myocardial infarction (fifteen oases), pulmonary embolism (fourteen 
cases) and cerebrovascular accidents (eight cases). 

Preliminary experience indicales that the routine administration of 
dicumarol to patients nho have h.ad an acute myocardial infarction, 
markedly diminishes the incidence of throrabo-embolic episodes and 
promises to reduce materially the morl.'ilUy rate of this condition. 

The frequency with nhich embolism and pulmonary infarction compli- 
cate the treatment of heart failure Is too well known to deserve comment. 
Since it is conceded generally that these emboli arise from thrombi in the 
veins of the legs, one group of investigators advocates ligation of the 
femoral or iliac veins if nonfalal pulmonary embolism has occurred. My 
colleagues and I have felt that sve secured equally satisfactory results by 
treating tliese patients siith dicumarol. Wc foel that the bilateral ligation 
of large veins in the lower extremities is not wholly innocuous in its ultimate 
effects 

Pulmonary embolism occurring in medical and surgical cases ordinarily 
is not primarily a cardiac problem. Nevertheless, the ultimate survival of a 
patient who has had an attack of pulmonary embolism depends on the 
capacity of the heart to withstand the circulatory disturbances associated 
with this event. If a patient has an attack of pulmonary embolism after 
surgery and survives for a few hours, he has a 44 per cent chance of having 
a subsequent thrombo-embolic episode and an 18 per cent chance of having 
a subsequent fatal embolism. If treatment with heparin and dicumarol is 
started immediately after the episode and is administered properly, it 
has been shown that subsequent thrombo-embolic episodes can be pre- 
vented almost entirely. If a patient gives a history of previous thrombo- 
phlebitis or pulmonary embolism, it is feasible to preclude almost all such 
occurrences after surgery by starting dicumarol therapy on the third day 
after operation. 

A successful dosage for dicumarol, as employed at the Mayo Clinic, is as 
follows: The dose for the first day is 300 mg. "On each subsequent day 
when the protbrombin is greater than 20 per cent of normal prothrombin, 
200 mg. of dicumarol b given. On days when the prothrombin is less than 
20 per cent of normal, no dicumarol is given. It the prothrombin drops 
below 10 per cent of normal during the first few days of treatment and re- 
mains there for two days, 20 to 30 mg. of menadione bbulfite is given 
Intravenously, and thereafter only 100 mg. of dicumarol is given to that 
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The pulieuls in the scconil group succumbcvl to a supcriinimstMj subacute 
bacteria! infection. In a third group, >utlden death occurred from rupture 
of the aorta. In a fourth group, death occurred from cardiac decoinpens.i- 
tion or from intracranial hemorrhage. In general, thej' found that although 
some individuals enjoy a long life, the prognosis usually is |>()or for siirvi\-al 
beyond the ages of twenty 'five to tliirtj jesirs. 

Gross m this coiinlrj and Crafoonl in Stscilcn have cleinoiistrateil the 
feasjbility of the surgical trcuUnenl at cxKtrclalton of the .lorta. Gross h.is 
operalctl on fourteen patients for this condition, with two ile.ilhs. In one a 
sjilisfactorj anastomosis couhl not be obtaiiuvl, but the patient survived 
tJic operation without any significant change in Ids Jiy/icrtensivt* slate. In 
the remaining eleven cases the results of the operation were satisfactory 
normal pulvitions ami pressures were resloresl in the arteries of the legs 
•md h.^^>e^tonsion in the upper part of the IkmI.v was relievcil eoinplcleh. 

Gross conshlertsl that “the optitn.il .ages for performance of this opera- 
tion lie between si\ and twenty years'* He.vond the age of twont.v-five 
.\ear.s arteriosclerosis “makes the norl.i .1 poor vessel for mani]Hi],itinn and 
.suture.” It is obvious that the early ideiilillcatiou of coarctation of the 
aorta offers the patient the best chance for surgical treatment, and hence 
for .survival. 

Congenital Pulmonic Stenosis. — In Mav, Blalock ami Taussig, 
m an epoclial report, <lescribe<l the first successful opcr,ilion for the relief 
of pulmonary stenosis. They sintcsl that the operation was indic.itcd in 
cases of congemtnl cardiac lesions producing cyanosis when there was 
clinical and rocntgenograpliic cv'idcncc of un inadequate flow of blood 
through the lungs. The evidence for this rests on “the absence of visible 
pulsations in the lung fields as obsen*e<l under the /luoroscope and roent* 
genngrnphic evidence that the pulmonary artery is small in size.” ^Yheii a 
patient is of sufficient age so tliaC oalhelcrization of the heart bj* the 
venous route is feasible, this pn^cedure nwy yield information which not 
only confirms the diagnosis, but also is a means of determining the volume of 
the pulmonary blood flow. In any event, it the diagnosis is doubtful in the 
case of a child who lias marked cyanosis, and if the prognosis for the patient 
is considered hopeless, Blalock and Taussig have considered that 'explora- 
tion is justified. When the pulmonary artery is exposed, the pressure in the 
artery can be measureil by a water manometer altacheti to a newlle which 
is inserted into the pulmonary artery. These observers considered opera- 
tion inadvisable if the pressure in the pulmonary artery is more than 1500 
mm. of water. 

Blalock and Taussig have reporteil that the oiJcration is beneficial in 
(1) tetralogy of Fallot, (2) pulmonary atresia with or without dextro- 
position of the aorta and with or without defective development of the 
right Ventricle, (3) inincus arteriosus with bronchial arteries and (4) a 
single ventricle with a rudimentary outlet chamber with which the pul- 
monary artery is diminutive m size. 

Blalock has reported operation on IIO patients for congenital piihnnnic 
stenosis with an over-all mortality rale of 2J5 per cent. In some of lhe>e 
eases the operation consist cil of exploration and an.'istoinoM> was nol 
pcrforinesl. 

The*oi>erafion results in a decrease of cyanosis mid elubliingof the fingers 
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and toes diminishes after a period. The tolerance o( the children to exercise 
is increased greatiy after operation, and some then can engage m fairly 
strenuous exercise. 


SIGNIFICANT OBJECTIVES IN THE MANAGEMENT OF CAEDIAC 
FAttCBE IN EEDERIY PATIENTS* 

HOWARD M. ODEL 

Nolhmg u more evident tlian that the decays of age must tenninate in death; yet there 

isnoman.saysTully.who does not believe thalhe may jrt live another year; and there u 
none who does not, upon the same pnaciple.hopeanothery ear forhispatent orhi3fn««^ 

— Da. Samotu }oaxaoN: On tte Death of « FK<nd.t 

In the past, medical practice has been largely concerned with diseases of 
youth and childhood, and problems associaletl with aging and the ca-re of 
elderly patients have assumed a place of minor or secondary importance. 
However, preventive medicine, sanitation and improved pediatric aitcl 
general medical practice have tended to raise dramatically the ngc of our 
population. Undoubtedly, a major factor has been the saving of younger 
lives by control of infectious diseases. According to United States Census 
figures, in 1860, IS.l per cent of the population of the United States were 
forty-five years of age or older; tn 1000, 17.8 per cent, and in 1040, 26.5 
per cent. Conservative specul.itloo results in the estimate that by 1080, 
more than 40 per cent of our population will exceed forty-five years of age, 
and about fifteen per cent or approximately a seventh, will be more than 
sixty-five years old. 

EFFECT OF AGING POPULATION 

These figures indicate that we have on adult population which is larger 
in proportion than it ever has been, and one which promises to become even 
greater as the j’ears roll by. No longer c.ia the care of aged and chronically 
ill patients be relegated to the baclcgroiind. Old age is not a disease, but the 
disabilities and infirmities arising from it are, and with an expanding adult 
population with increased longevity, the problems concerned with the 
practice of geriatric medicine assume compelling importance. 

"CONTBOLLATIVE" THERAPY 

Unfortunately, many of the diseases associ.atcd uatb senescence are not 
amenable to cure. HaUier, “controllalive” therapy and retsirdation of pro- 
gression must be the prime objectives. To no other group of jiatients do 
the foregoing statements apply as aptly as they do to p.atients suffering 
from cardiovascular-rennl disease. In the management of such diseases in 
younger persons, the phy-sievTO can. in most cases, .successfully tre.it the 
disciue and ignore the pxtienl, whereas, when elderly patients are con- 
cerntxj, multiple and dilficult problems m-iy arise for\wo major Tcasons*. 
(I) aging patients m.iy react dilfcRaUjr to conventional methods of llwrapy 
• Froni G<ristrict. f .lOT-eOi ) IWT. 

t ActusUy, hii taolAcr. 
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than do younger patients, and (2) in diagnosis and treatment, the entire 
body and mind must be considered as an integrated unit. 

THREE CENTERS OF DISEASE OF AGED 
In any discussion of cardiova«x»]ar-renal disease, three organs must be 
regarded as the major targets for attack by the disease process: the heart, 
the brain and the kidneys Arteriosclerosis and its effect on vascular flow 
to the organ or organs in question undoubtedly heads the list of etiologic 
factors. However, essential hypertension, cardiac valvular defects on the 
basis of rheumatic endocarditis or ^'philis, and chronic inflammatory lesions 
in the ticfneys, smdi as gtamemhaephrUis or pyehnephrilis, may he oaura- 
live factors Nor is any one organ singletl out ns the seat of attack. In fact, 
due lo the diffuse nature of the disease process, almost invariably manifesta- 
tions of involvement are found in two or more organs. 


FACTORS IN DISEASE 


Tlie chief underlying factor in the incidence of myocardial insufficiency 
in advanced age is sclerosis of the coronarj' arteries. Myocardial ischemia, 
with vaiying degrees of myocardial infarction and replacement fibrosis, is 
the actual change. In some instances, the immediate etiologic factor is acute 
coronary thrombosis, whereas, iti others, failure results from acute coronary 
insufficiency induced by any factor which throws on the damaged mj’o- 
cardiuni a load demandingmoreovygen than the sclerotic coronary arteries 
can supply. 

SYMITOMS 


With the exception of Adams-Slokes attacks and abnormal cardiac 
rhythms (premature beats, paro’^smal tachycardia and paroTj’.smal 
auricular fibrillation or flutter), the cardiac symptoms which most fre- 
quently bring the aging patient to the physician arc manifestations of 
congestive heart failure. In elderly patients, these s;>-raptoms may develop 
suddenly, with little or no previous subjcclive evidence of myocardial 
disease. Although the usual types of heart disease lend to cau'^e death 
before the age of sLxl^five years, some palicnU who have rheumatic val- 
^lar disease or syphilitic aortitis do alUin old age. Essential hypertension 
frequent y is an associated and coropKcaling condition which increases the 
load on the n,yocard,nm and adds lo Iho tapairmont of cardiac function. 

of some other d,,.ca,o related to the apng prraar.i such asadt-anced general 
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.e,lal,yc. cUccI. a half ''' "i'l. 

«clm,„«i„c,| „l„„e „ i„ c„mMr.i™T;M " > «' 

cases IS sufEcienl to control tl,c iMitipni** ‘•*c I'.irbitiiratcs to some 

rase, of „„H heart failure. uLinTtn ? 7 "r'’”- b"'" "c co"s'.. I'l 

of pentobarbital sodium (nembZil 7 7'^°.' Pbcnobarbitnl or Usmins 
and mducc sleep, but caution sS 

gent*, for many patients react noorlv i *i. ’**^'^*'* administration of lhc*e 
‘nne-honorcl jet lc..st-ofte„-„S?t‘:iJ;i*!’ one of the 

' P prixluci.-* mavini.il la-nefit 
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with a minima] number of imloward side effects, and its use in do«os of 
5 to 90 Brains (0.32 to 1.90 gm.) should be considered when it is desired to 
assure a comfortable night for the patient. If other means of sedation fail, 
it may be necessarj to resort to the use of paraldehj de, in doses of 4 to 8 c.c 
administcre<l by mouth, or R to 15 c.c administered by rectum. Frequently, 
when rcstlc'«sness is due to epiMales of fiaroxysmal dyspnea, eillicr 950 c.c 
of a 90 i)cr cent .solution of h\|>ertonic solution of glucose or OJ to 7^ grains 
(0.95 to 0.1!) gjci.) of amiitophsUine admiiiislcrtHl intravenously, or both, 
iniir quick!.! ameliorate tJm sitii.alion. The Jjcst sedative agent in a given 
case must be determined ]>y trial and careful obsers’ation, and the danger 
of occurrence of cunuilativc and toxic side effects should he kept constantly 
in mind. 

Digitalis. — Next in uuporL'uicc to rest in the treatment of congestive heart 
failure is the administration of digibtlis. The maximal benefit of digitalis 
arises from Us abllil.x to improve the ctRciency and contraction of the m\o- 
cardiuni. For the clderl.v patient, the principle of administration of digitalis 
propO'e<l li.s' ll'ithcring in 178.5 renwins applicjibic, . . let it be caniintied 
until it either acta on the /. irfitfi/t, the atoniaeh, the pnUe, or the boicelr; let jt 
be itoppetl upon the firjt appearance of anif one of these effects . . F.vcry 
effort should he made In avow! gastric symptoms or other sjinptoms of 
toxicity, and the putioiU should Ik* walclu^ closely for signs of overdigitab 
irution, such ns brudyc-inlia. premature contractions, ventricular coupling 
or heart block. Other symptoms of intoxication from digitalis may be 
blurring of x i*ion, disturbance of distinction of color, <li.irrhea. oHgurU and 
mental oon/usion Khlcrly (wticnls. «s a rule, l/deratc <ligit.ill» much more 
l)oorlj’ than do younger {KTsons, and may require lesser digitalizing and 
siimller maintenance doses. In general, one cat unit per 10 ))onnds (4 5 kg.) 
of body weight xxili digitalize the iwli'ent, and one cat imit taken daily is 
a in.iintenaiiec dose 

Diuretic Agents. — .MtiunighI digitalis maj aid in eliminating excess 
stores of fluid in the lungs, liver and siilicutaneous tissues through Its 
.ibility to iiuprox c the cfRciencj' of canliac muscle and the circulation in 
general, iliurclic agents play a role of prime importance in enhancing the 
elimin.'itioii of eilem.i fluid. The xanthine drugs (llieophylline, amino- 
phylHne, theobromine) may lie helpful not only in their capacity as vaso- 
fld.itors, hut also for the iliurclic effect (hey exert. .Vlthough (hey may be 
effective as diuretic agents among p.itients who base massive edema, their 
greatest usefulness perhaps lies in their action in stimulating urinarj" output 
and forestalling the recurrence of edema. 

The greatest benefit in this rcganl conies from the use of acid s.ilt diu- 
retics, such as ammonium chloride and nitrate, or potassium chloride and 
nitrate, administered in doses of 60 to 135 grains (4 to9 gm.) daily. Caution 
must be exercised in the use of these drugs in the presence of significant 
renal insufficiency, and if they are used under such eirciimstances, the 
possibility of acidosis, increasing renal insufficienc.x , or potassium intoxi- 
cation due to the inability of the damaged kidney to excrete potassium 
tiorm.illy, must be borne in mind. Furtliermore, aci<l salt th'urctics, p.srticii- 
l.irly ainmoniuin or potassium chloride, if used injudiciously, arc likely to 
cause gastro-intestinal upsets. Yet, if renal function is entirely adequate, 
their use in comhi'nalion with digitaUs may hasten greatly the elimination 
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of large amounts of accumulated Suld, and th^ir routine administration 
may be useful in prevention of the recurrence of edema. 

Mercurial diuretics are more rapid and more powerful in their action 
than are either the xanthine or acid salt diuretics. Because of the hazard 
of consequent reteulion of nilto^m or ineccurial poisoning, they should 
not be used if the specific grawty of the urine tends to be fixed, or if the 
content of blood urea or nonprotein nitrogen is significantly elevated. 
Values for urea of 80 mg. or more per 100 c-c. of blood probably should 
contraindicate the use of mercurial diuretics- Albuinlnuna secorulary to 
passive congestion in the kidneys is no contraindication to the use of these 
agents; however, when hematuria is present, caution must be obsen'ed. 
Rectal suppositories of saljTgan (mersalyl) or mercuzantliin, although 
somewhat less effective than the preparations admiiustered intravenously, 
are of great advantage under certain circumst3nce.s. Recently, salyrgan and 
theophylline tablets and mercuzanthin tablets for oral use have been made 
available. The diuretic effect of these agents is less spectacular than that 
obtained from mercurj’ administered parenterally, and occasional gastro- 
intestinal disturbances are encountered when they are used. Yet, like mer- 
cury suppositories, they sen’c a useful purpose in cerUiin cases, notablv*. 
among those patients with markedly decreased myocardial reserve who 
require frequent or persistent diuresis in addition to full digitalization in 
order to maintain adequate cardiac compensation. Such patients tna,v 
require the periodic intravenous injection of 1 to 2 c.c. of s.al.iTgan or iner 
cuzanthin every seven to ten days, or one to five tablets dailj* taken orally, 
the dosage being carefully adjust^ to the need of the individual patient. 

Diet — In congestive heart failure, elderly psllenU are especullj* likely 
to suffer from gaseous dyspepsia and constipation arising, in part, from 
dtitutbance of gastro-intestioal tone and secretion resnUing from circulatorj’ 
iuterference, and in part from edema in the wall of the gastro-inteslin-il 
tract. Sometimes, abdominal distention may cause embarr.'is.sment of the 
heart by means of upward displacement of the diaphragm, and occasion- 
ally nausea and vomiting create a serious problem. 'Hie vliet should consist 
of .simple, easily digestible foods, Kufficicnl in caloric value to maintain tlie 
body weight at or slightly below the normal figure. This diet should contain 
adequate carbohydrate and a moderate amount of protein and fat- 
It should be remembered that the vnlamin reserve of aging perwins in- 
variably 13 lowered because of anorexia, inadequate intake of food or faulty 
dentition, and the diet should be fortified with vitamin supplements, par- 
ticularly B and C. Restriction of sodium rldoride is advisable since tl\e 
water-binding tendency of the sodium ion and its effect in increasing edema 
are well known. In the past, during the stages of acute decompensation, it 
lias been considered advisable to restrict the daily intake of fluid to 1,500 
to^ 1,800 c.c. Slore recently, the work of Schcmm, Bridges, BTieeler and 
Bhite, and others has shown that fluids nc^ not be restricted but th.it 
water sliould be given freely, provided that the intake of sodium is reduced ' 
to a minimum. .V high fluid-low sodium regime has been found to be a useful 
adjunct in the treatment of certain types of refractory’ cardiac failure. This 
is particularly important in patients who have any degree of rcn.al imp.iir- 
roenl and retention of nitrogen, for tcslriclion of fluids in such cases only 
serves to intensify the degree of renal insufiiciency. ConsUpatioa and strain- 
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ing atslool should be avoided, if possible, by the routine use of mild laxa- 
tive agents, such os mineral oil, milk of magnesia in small doses, and bulk- 
producers such as agar or similar compounds. The use of drastic cathartic 
agents is to be discouraged because of their weakening effects on the pa- 
tient and their tendency to proTOke gastro-intcslinal disturbances. 

Wicn gastro-intcstinal disturbances occur, associated with nausea and 
vomiting, careful study is re<|uired to determine wliether the symptoms are 
due to venous stasis, imjiropcr diet, overdigitalization, or too-heroic med- 
ication otherwise. 

Other Measures. — ^Tbc administration of oxygen by mask, nasal catheter 
or lent occupies an important place in the management of congestive heart 
failure, particularly in the combating of cyanosis and the relief of severe 
dyspne.i. The c.aiitious intravenous administration of 35D to 500 c.c. of a 
20 to 25 per cent solution of glucose, once or twice daily, frequently is help- 
ful in cases of severe congestive heart failure, because of the diuretic effect 
of this solution and tJie nutrient effect it has on the myocardium. Amino- 
phylliiie (theophylline with cthylencdiamine) in doses of SJ to 7^ grains 
(0.25 to 0 49 gin.) added to the glucose may be an important therapeutic 
adjunct. 

Venesection, one of the oldest IherafKiutic procedures, occupies an im- 
portant place in the treatment of congestive heart failure, and its intelligent 
use may be a 1/fe-sai’ing measure. Venesection is particularly effective ndien 
the pulmonary circulation has become engorged, for it reduces the volume 
of vrnous blood which makes possible more efficient cardiac contraction. 
Rapid fomoi’al of 500 to COOe.c. of venous blood may be/oDoived by definite 
and striking syniptomalic relief, may permit the heart to keep pace or even 
to overcome iU load, and frequently may Iw the turning point in restora- 
tion of function. 

In some cases of very severe congestive heart failure, accumulation of 
free fluid in tie serous cavities, pleurae, pcric.trdium or peritoneum may 
be sufficiently grest to interfere seriously with adequate function of vital 
organs, and in such cases mechanical removal of the fluid by paracentesis 
may be necessary’. The drainage of peripherul edema by the insertion of 
needles or cannulas into subcutaneous tissues of extremities or genitalia, 
first advocated ye.irs ago by Southey, is to be discouraged. 

Coniafescencc. — ^Thc period of rest in bed necessary in the management 
of an episode of heart failure depends entirely on the degree of congestive 
heart failure present and the response of the patient to treatment. In gen- 
eral, the patient should be kept in bed until all symptoms related to failure 
have disappeared, until an essentially normal cardiac rate and rhythm 
have been restored, and until all signs of abnormal accumulation of fluid 
in the tissues and serous ca vitias have cleared. However, it is advisable for 
the patient to start pa.ssive exercise while he is yet in bed, and he should 
be encouraged to start getting out of bed for short periods as soon as com- 
pensation has been restoreil. The periods in which the patient is allowed to 
be up .should be gradu-illy lengthened until he eventually is able to be out 
of bed for an entire day without undue fatigue, acceleration of pulse rate 
or dyspnea. During these latter intervals, bathroom pri% ileges and walking 
about the room maybe allowed, but the climbing of stairs .should be delayetl 
until the patient is stronger. As recovery progresses, activity’ gradually 
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inav be increased and walking for greater distances may be permillejb 
Eventually, some patients who have myocardial damage of relatively mild 
degree may find it possible to spend several hours daily engaged in office 
or other light work. Eight to ten hours of test in bed nightly arc important, 
and the patient should he encouraged to take a rest imme<iiately after each 
meal Since an episode of cardiac failure may be ushered in with an acute 
infection of the upper part of the respiratory tract, proplii'lactic mca^^ures 
for the prevention of such infections shouhl be employed. IMiencver posM- 
lile, it IS to the advantage of such patients to spend the winter moullis in 
a Harm clini.ite, thereby avoiding the rigors of a cold winter, and at the 
same hnic reducing the risk of respiratory infections. Generally speaking, 
patients who have myocardial insufficiencj' fiml thcmsclvc'! more comfort- 
.itilc m low, rather than high, altitudes. 

Weighing the patient at periodic intervals is important, for a smldeii 
gam in weight frc^iucnfly may be the earliest chic to relctiliou of fluid and 
rccurretil f.ulurc of the right side of the liearl. 

Psychotherapy. — ^Psychothcr.qiy occupies a very inijiortant place in heart 
failure among elderly people X sympathetic understanding of old age and 
its prcihleins and an intimate knowl^geof the individiml patient's philos- 
ophy and interests in life are essential to assist in his adjustment to the 
diinini'-hed functional capacity of Ins heart on recovery from an acute 
episode ol failure In a definite hut kindly mamu r, the iinporUnci* of his 
constantly living within the limits of his decreased myocardial reserve must 
be itnprcsseil on him. Whenever carliac reserve and the tyjw of work 
(icrniit, a limiteil nuniborof hours of work at a Ic'senwi p.icomay be allowed 
each day or a certain mindier of days each week, for siidilen disruption of 
Inng.establishcfl liahils and motives is likely to induce menUd depression 
and mclanchol.s . Matiilenance of an active interest in life is most esscnlial. 
In the fchahilitntiou of patients who fail to regain sufficient injoeardial 
roers'e to carry on ordinary activity without dyspnea or precordial dis- 
comfort, occnpntiunal tlicfapy often is lielpfiil. The aging {wlient with an 
ongrovsiiig but not streniirMis hobby is most fortunate. 

SUMM^UY 

Enough lus Im-vu written in this ps^HT to m.ike it evident that the man- 
agcinent of congestive heart fniliin* occupies « place of p.iramount imjmr- 
tance in the practice of geriatric iiuHlieiue. since the greatest cause of such 
heart failure is nrterio'clerosis. u couditioii nhich Is aluiosl synonyiiioiis 
with aging, Itecaiiso of IheditTuse nature of the nrliTioscIcrotlc proerss. the 
Iretilmcnl of the shh-rly patient must include careful cvahmlion and eon* 
sideralion of other organs, notably the bndn, kidneys and digestive trael 
wliirh, )>ecau«‘ of their asstteiHlist functional impairment, inaj create 
problems to coinplieale the successful innnageiiient of cardiac failure. This 
sitimlinii only vnvs In etnphasire the iiii{>orletice of ron«ideration of the 
entire IkmIv and nnnd ns n whole in the diagnosis and management of car- 
diac failure in the ehlcrly patient. Tor this tc.ison. any lUscussion of therapy 
muil I»c general, for, idlhough the fundamentals of tre.atiuenl arc almost 
universally the Ainte in all cases, the thern|>eulic details must Ik- varleil ami 
ad.iptnl to the individtnl caM*. 
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CALCAREOUS AORTIC STENOSIS AND CORONARY ARTERY 
DISEASE* 

MinivF.i. j nolUN, Jb and arlik u harni:^ 

'I Ins shi(l\ wsi» miilrrtftkcn te> dctennmo tlic licgrcc of coronarj' ^cltTOsi- 
Uial ocfiirx in jialionls suffering from calcareous aortic stenosis. Similarh 
the .subjective snnptoms of the piitients were stiuticil to determine to wlial 
depree tJiey iiiiph) be rekjlwl to llie evisfCHce and tJeprre of cotonury 
sclerosis. 

The material chosen for study consistcrl of the eJImeal histories and 
necropsy specimens in 100 cases of calcareous aortic stenosis selecletl with 
a view toward getting a represcntafis’e number of cases m each age group 
Stenosis of the aortic valve was gradesl according to the ilegrec of occlusion 
of the aortic orifice. laiss than 25 |ier cent occlusion was dcsignate<l ns grade 
1; 25 to 40 percent as graile 2,50 to 74 iwr cent as gratle 3 and 75 per cent 
or more as grade t. The grading of the degree of hclerosis of the coronarv 
arteries was done m the muic manner as was also the grading of aortic 
sclerosis. In addition the hearts were studied m the gross for evidence of 
hypcrlrojdiv' and for t!ic presence of areas of olij or recent myocarilia) 
infarction. 

INCIDENCE OF SYMPTOMS AND SIGNS IN tOO CASES 
Symptoms.— The most comnionl^- occurring .symptom in (Ids series was 
dyspnea, which occurreii in si\ty-ninc of the 100 cases 
The next most eonmion symptom was. angina j>ectoris. w liich occurred in 
lwcnty»eiglit cases The term “angina” was applied only to those cases in 
w liich there was a dcfiidte hUtory of retrosternal or substernnl pain brought 
on by cNcrlion and r(-heve<l b.\ rest. In ten of these cases mild grades (1 and 
2) of aortic stenosis wore exhibiteil while in cighli*en cases severe grades 
(.3 and 4) of aortic stenosis were exhibited Of these lwenty<lght cases, in 
ten uu addition.'il coniplamt of postprandial abdominal distress in the form 
of mild pain, bloating and “iniligcstion” was made 

Also in five other cases in the .scries (not associated with angina) there 
was complaint of postprandial distress. Jn none of these fifteen cases wa* 
any associated disease of the biliary or gastro-inteslinal tr.icts demonstrable 
either clinically or at uccrojysy. 

The svTnploin of orthopnea was encountercvl in tvventy-siv instances 
Dizziness w.ss notsvl tweb e times ami tlie eomfduint of .syncope occurre<l 
in ordy rine 

Signs. — A harsh loud basal svsfolic miimtifr typical of calcareous aortic 
stenosis w us heard in sixt v p.itienls, an al> pical (usually an apical systolic) 
murmur was recordetl in ninetwn cases and in the rctiudning tHcnty-one 
cases no murmur was recordeil on the clinical histories 

Enlargement of flic heart was noted clmicidly in fifty-three cases. Jaun- 
dice not associate*! with any clinical evidence of disease of the liver or 
biliary tract was note<l in four cases and in thc«c, otla'r signs of heart 
failure such a« rales or edema were concomitant findings 
* Abridgment of p.sper |iubli«hr>) in fuU in the .Vmenran Journal of Ihr MetlKal iruies 
SIS *11-455 (Apr.) 1918 
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EleclrocfirdiogTaptie tracings were made in fifty-two of the cases. As 
would be expected the most constant findings were those ^ggestive of 
changes in the myocardium of the left ventricle ns exhibited in the fifteen 
cases in which frank left ventrieular atrain was evident and in the twelve 
cases in which merely left axis deviation was noted. 

PATHOLOGIC CONDITIONS IN THE HEART AND BLOOD VESSELS FOUND IN . 

ASSOCIATION ttTTH CALCAREOUS AORTIC STENOSIS 
Degree of Aortic Stenosis Contrasted with De^ee of Coronary Sclerosis. 
— In accord with tlie findings of Dry and Willius, there seemed to be a 
tendency for the degree of coronary sclerosis in this series to be inversely 
proportional to the degree of aortic stenosis. In seven cases obliteration of 
25 to 75 per cent of the lumina of the ostia of the coronary arteries was 
noted and of these seven, angina pectoris occurred in only two cases. 

Incidence of Hypertension. — IIj,'pertcnsion was noted in twenty-nine 
cases Of these, results of funduscopic examinations were recorded in 
twenly-one cases; one of these examinations gave negative results, two 
revcale<l senile changes and the remaining eighteen disclosed typical hyper- 
tensive changes. In three case* in which hypertension was not detected by 
the sphygraomanotneter, changes m the retinal arterioles cliaracleristic of 
hypertension were found and in these three cases cardiac hypertrophy was 
noted at necropsy. 

In ton of the cases of hypertension in which characterbtic retinal nrleri- 
ular changes wore evident and in four of the cases in which results of 
funduscopic eraminalion were not recorded, angina pectoris was present. 

Associated Myocardial Infarction. — Infarction of the myocardium either 
old or recent was found in twenty cases. In seven of these ^e infarction was 
associated with both hj-pertension and angina pectoris, in five with ongina 
pectoris alone and in .seven with li\*pertcosion alone. In the remaining case 
there was neither hj-pertension nor angina pectoris. 

Cause of Death. — Sudden death occurred in eighteen cases. Of these, 
pulmonary emboli were found in six cases and one p-xtient died apparently 
os the result of a reaction to plasma transfusion. The remaining eleven 
p.iticnls dic<l eillier as a result of acute coronary insufficiency or death was 
in some way assocLaled with calcareous aortic stenosis. The primary cause 
of death in forty-two cases was some pathologic condition of the heart; 
fifty-eight patients died of otlicr causes. 

COMMENT 

Calcareous aortic slcnosii is a disease of the aortic valve which usuallv 
Ixwmcs manifest in later life. It may Iwsaid that for all practical pur}>oscs 
it IS a conse<iucnce of rheumatic fever. Stenosis of higher grades is alitiosl 
Invariably charactcrizwl by a luirsh systolic murmur over the aortic area 
loRcthcr with a coarse sx'stolic thrill palpable anteriorly in the second and 
Ihinl right mlcrCTMlal sp.icc3; the diaguosis is further substantiated bv the 
abwnec of the second aortic sound although this latter finding ts not neccs- 
wry for tlic du-iERosvs. In the lower grades or milder lonns ol stenosis the' 
diagnosis m.y Iw made by demonstrating calcification of the aortic leaflets 
or llie aortic ling on TocntgcDD*co}nc cxarainalion. The other diagnostic 
criteria arc well known and need no further discussion. 
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Although in this scries a positive history of rheuraatic fever was elicited 
in only nineteen cases and a positive history of chorea was elicited in two 
additional cases, nevertheless the weight of evidence supports the view 
that calcareous aortic stenosis is rheumatic in origin. 

The work of others has shown that the lesion in question is usually found 
in persons in the older age groups. Confirmation of this was not possible in 
the present series since tlie cases were selected with a view toward getting 
a representative number of cases in all age groups. However, in selecting 
these cases for study the impressioR was gained that in the great niajority 
of all cases of calcareous aortic stenosis the lesion is first discovered when 
the patient is from sixty to eighty years old. 

The relative mildness of calcareous aortic stenosis when compared with 
mitriil stenosis is attested to by (1) the length of time between the actual 
attack of rheumatic fever and the clinical recognition of the valvular lesion 
and (2) by the frequency of occurrence of death from noncardiac causes 
(more than 50 per cent). 

The anginal tyjic of pain which occurred in twenty-eight cases was fairly 
uniformly distributed not only with reference to the various grades of 
stenosis but also with reference to the \'arious age groups. The degree of 
coronary sclerosis on the other hand seemed to be, in a measure, inversely 
proportional to the degree of aortic stenosis. In all age groups there was 
more ot less tendency for tlie higher grades of aortic stenosis to accompany 
the lower grades of coronary sclerosis and for the lower grades of stenosis 
to accompany the higher grades of coronary sclerosis. No conclusion as to 
a cause and effect relationship between aortic stenosis and angina pectoris 
can be dra>vn from this, however, since it is known that even in the absence 
of an aortic lesion, necropsy studies in a case in which the patient exhibited 
a severe anginal sjuidrome during life may, in rare instances, reveal only 
minimal coronarj' sclerosis. Conversely patients who never complained of 
angina may have coronary sclerosis, grade 4, which is observed at necropsy. 

Hypertension may occur in calcareous aortic stenosis with the same 
frequency as it does in other organic heart diseases. In this series the inci- 
dence of hj’perlension was 29 per cent; eight of these patients had grade I 
stenosis of the aortic valve, nine grade 2, eight grade 3, and four grade 4. 
From funduscopic studies in this series there is no reason to believe that 
the hj-pertenslon associated with calcareous aortic stenosis differs in any 
May from ordinary essential hypertension since eighteen of tie twenty-one 
pairs of fundi which were studied showed changes typical of essential hj-per- 
tension. No retinal vessels in the series exceeded a grade S narrowing or a 
JstfMwio JJViftinjaJtudy u'M 

cardi-ic sjTnptoms, 2,421 of whom had organic heart disease, found the 
incidence of hypertension to be 29.2 per cent among those with organic 
disease. 

The fact that ten cases of angina pectoris occurred in association with 
the less severe grades of coronary sclerosis ftut more severe grades of aortic 
Stenosis) and that eighteen cases of angina occurred in association with the 
more severe grades of coronary sclerosis (but less severe grades of aortic 
stenosis) suggests that the degree of coronary sclerosis does not explain all 
the mechanisms operating in the an^naf syndrome. Other factors to be 
taken into consideration are (1) the complete clinical picture which includes 
11 
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fruch points as age. pain threshold of the patient, presence or absence of an 
associated disease such as diabetes, h^ert^ion and so forth, and the 
presence or absence of a valvular cardiac lesion particularly of the aortic 
valve and (,2) the complete patholopc picture which not only includes a 
study of the coronary arteries and their ostia but also the degree of scarring 
and hypertrophy of the myocardium and the degree of dilatation of the 
cardiac chambers. 


EXPERIENCE WUII ANTICOAGULANTS IN THE MANAGEMENT 
OF ACUTE iVnOCARDUL INFARCTION* 

ROBEItT L. PAltKER 

Dicumarol alone or dicumarol in combination with heparin has been used 
in the management of fifty patients with acute myocardial infarction. The 
mortality rate in this scries was 10 jior cent. There were only two instances 
of secondary Ihrnmlio-cmbolic complications in this scries (4 per cent), in 
contrast to an incidence of ST per cent (or such complications In a control 
series (Nay and Ilames) of 100 patieoU whose Irealinent was, in iiUrcspecU, 
similar except that anticoagulants s\ere not used. No serious complication 
occurred ns the result of the use of anticoagulants and the results to date 
seem most favorable. I believe the results warrant n continuation of the 
use of these anticoagulants in acute myocardial infarclion. 


CHRONIC CONSTRICTIVE PERICARDITIS: RESULTS OF PARTIAL ' 
PERICARDIECTOMY AND EPICAUDIOI.YSIS IN THIRTY-FOUR 
CASESt 

STUAirr W. IIARm.VOTON 

The surgical treatment of cantiac lesions has slcveloiwd more slowly than 
other fields of .surgerj' Iwause of the difiirult prublcnis which these io.sion* 
prc'ciil and the hazard H9>oci3tcs] with Uieir opcnilivc treatment Tlie 
problems in this field of surgery ore concemcsl not only with tccliniciil 
surgical conswleralion but also with lljc dUguoslic ilifiicul'ties encxtunlcrtsl, 
nn<l it U only becauM: of the close coKiperntion of the clinician and the sur- 
geon Uiat progrc.ss in this field has been made iM)s,sible. 

One of the imporlunl ads'anecs in the suigicjd trejilmcnl of cardiac lesions 
m recent years has been made in tlie Irralmcnt of canliac lanifionade asso- 
with chronic constrictis-r pcricarditb. Galen and Morgagni tecog- 
micd the condition at necropsy but I^iwer is given the credit for Uic first 

• .AUtrsrt of p«p*f in full !o tbr Juornal of tlw low* Sut* SledksI Sowlr 
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dink.il tli*<!criptioii of the disease in 1(56!) in 1895, Weill suggested tli.il the 
condition would come within the province of «upRcry by delivering the heait 
from the sliell which strangles it. He stat«-c| that after the adhesions reach 
a fibrous stage they act independently of their original cause and that 
tnedical therapy is illusory. Delorme, in IS.*)®, proposed .m opcr.'ition for 
separation of the iidhcsiorLs lictwecn the heart and the pericardium either 
by sharj) or blunt dissection. Although lie made many pleas for this type 
of operation before the clinical societies of Paris, this procedure was no* 
carricil out until 1!)1.3 when Rchn followct! Delorme’s proposal and operated 
on four patients with conslriclne pericarditis. Two of the patients died at 
the opentfiou and the remaining two die<l within the nes:t two years Kehu 
not only foDowetJ Delorme's suggestion of scpumtwf^ the ^i/lhcsions hut 
also rosecleil a portion of the pcricartlium. Sauerbnich, who worked inde- 
pendently in the same year, reported a case In which partial pcneardicc- 
tomy was successful. Hrauer in 1904 suggcstcsl removal of the prccortliid 
bony structures so that the liig of the heart would lie on the soft y ielding 
structures of the thoracic wall. This procedure is only effcctiial in eases ni 
which the ndhesions Invoke the pericardium and thoracic wall and the 
pericardium is not adherent to the heart muscle, it nlTers little if any benefit 
for true constricting pcricanlinm which compresses the Iieart muscle. When 
this Condition «.\ists, the aetiia! removal of the constricting «car from the 
heart muscle is the only cfTeclual procedure 

The work of these pioneers in csUblishing the fact that constrictive 
pericarditis was amenable to surglasl IreaUiiept has stimulated clinical 
studies and investigative work in this field. 

Schmieden, of Germany', and Beck, Churchill and Blalock in the United 
States, have done a great deal of work on this condition and have had con- 
siderable experience with its surgical treatment. 

Many different terms have J*een ustil to dcsignalp c,irdjae tomponade, 
such as “ailhcsive pericarditis,” ‘Tick’s syiidroinc” and “chronic constric- 
tive pericarditis”; however, the last term k the one most genctallyacceptctl 
to designate an inflammatory lesion of the pericardium and epieardiuin In 
which fibrous adhesions often assoemud with deposits of calcium and occa- 
sionally fiockcts of cnc.jpsulatcil /Juki from between these coi'ering". of the 
heart and in which the inflammatory scar contracts around and onto the 
heart muscle to such a degree that it interferes with the normal diastolic 
nnd systolic functions of the heart and c.auses impairment of circulation. 
This cotulition is of unusual interest l>ccause Us cause is often obscure, its 
occurrence is infrequent, its clinical conrse is slow and it c.hjscs progressive 

The circulatory failure prwluced by this condition develops slowly and 
insidiously. It is due primarily to progrewive mech.tnical interference willi 
the action of the heart and not to intrinsic cardiac disease except in those 
eases in which it has been present fora long time and .some degree of asso- 
ciated myocardial atrophy has resulted from the constriction. The prlm.iry 
cardiac fault in this condition is phy'siologic, owing to the fact that the 
dense inflammatory scur encasing the heart muscle prevents the hc.irt from 
attaining its normal diastolic volume nnd thereby' causes incrcascil tension 
in the chamber of the riglil side of the heart which results in an inflow 
stasis. 
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The diastolic filling of the heart is less than normal, which results in 
decreased ventricular output of blood. It is probable that other factors 
contribute to the decreased \*eiitricular output to a lesser hut significant 
degree. One of these factors is interference with systolic contraction of the 
ventricles due not onlj' to fixaUon of the scar to the mj-ocardium but also 
to myocardial atroph}’ and degeneration from limited action as well as 
from the original infectious process. 

The primary infectious process which causes constrictive pericarditb 
may not be and often is not associated with acute symptoms which indi- 
cate tliut the pericardium has been involved. 

The cause is of considerable interest and importance and there is some 
difference of opinion concerning the tjTie of infecting organism. Every 
effort was made to determine the causative agent in a scries of thirty-four 
cases in which I operated. This study definitely proved that the etiologic 
agent wa.s tuberculosis in five, or 15 per cent, of the cases. This tj^jc of 
infection, tiierefore, should always be considered as a possible cause of the 
disease. In twenty-nine, or 85 per cent, of the cases, the type of prtmarj’ 
infection was unknown. 

It has been stated by some authors that rheumatic fes'er is one of the 
chief causes of this disease hut it U of interest to note that in only one of 
the cases nas there a previous historj’ of rheumatic fever and in this case 
the microscopic study of the tissue rcinos’cd at operation rcs’caled that 
tuberculosis was the etiologic agent. 1 do not believe it possible or advisable 
to attempt to draw any definite conclusions as to the cause of the dbenu* 
from this rclAlively small group of cases. 

The two most common conditions srilh which con.>»trictive pericarditis is 
most likely to lie confused clinically are cirrhosis of the liver and congestive 
heart failure due to intrinsic cardiac disease. In most instances, however, 
the sefjucnce and insidious onset of sjnnploms, when they arc corrclalwl 
with the physical and laboratorj’ findings, arc sufficiently chaTneteristic to 
make a definite diagnosis of constrictive pericarditis. 

Tlie most important 011010.-11 and laboratory findings in the thirty-four 
rases were incre.is«l venous pressure, prolonged circulation lime, enlarge- 
ment of the liver nilh impaireil function, ascites, faint heart sounds an<I 
diminished pulsations, infrequenej* of cartUnC murmurs and low blnoil 
pressure and pulse pressure. The heart usiwlly was of nnnnal size or slightly 
enkirgcsl hut was not dikstcsl. 

^Tlie luimlwr and severity of subjective symptoms increase progressively 
with the cou^ of the sliscasc. Tlic effects of the disease cause increasing 
diMbilily wfiieh grathiaUy IxMomes complete unless Tclicvc«{ hv surgical 
treatment. 

StmciCAL TRE-tTMENT 

Inticnls who h.svc been sclectcti for surgical Ircalmenl require prcfipcra- 
tive preparation. Slea-surcs to mluce the a.scitc5 and the i»criphcral edema 
and to improve the function of Uic Ih-er comprise the chief obieclives in 
preojicrative treatment 

prefer general anesthesia produced with cyclopropane in comhlnnlion 
willi some ether, administcrwl under positive pressure bv the use of an 
intratracheal tube. In my c.arlier cases I nsr«l cj-clopropnne only. Tim 
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reason for combining it with etlier is to lessen the occurrence of cardiac 
lUThythmia, which may occanonally^ be associated with cyclopropane 
anesthesia. 

During the operative procedure it is important not to open the pleural 
cavity, particularly at on early stage of tlie operation, because of the respir- 
atory difljculty that often follows. I defer the wide separation of the left 
pleural attachments to llie outer wall of the pericardium until after the 
pericardial scar has been fully separated from the myocardium. 

The most important part of the operative procedure b tlie release of the 
Jiiyocardiuin from the constricting scar. I have suggested the term “epicar- 
diolysis" to designate the separation of the scar of the innermost layer of 
the pericardium from the myocardium. This procedure is very important; 
it is done in addition to the resection of a portion of the pericardium and 
epicardium and extends over a much hirger area of the heart muscle than 
the area from which the pericardial scar is resected. 

Oj)inions differ concerning the amount of pericardial scar that it is neces- 
s.irj* to remove as well as concerning the amount of scar to be separated 
from the heart muscle. I believe it is advbable to separate the scar from 
the ventricles and as much as possible from the right auricle and orifice of 
the inferior vena cava. It b of particular importance to sever the attach- 
ments of the right ventricle to the diaphragm. It b of equal importance to 
separate the a{)ex of the heart from its attachments aud I believe that this 
should be done early in the operation, if possible. Separation of the heart 
muscle from its fixed attachments to the diaphragm is one of the most im- 
portant considerations in r«-esUblbbing the action of the heart. Improve- 
ment in the function of the heart often b noted immediately after adhesions 
of the apex and right ventricle to the diaphragm has e been severed. 

After the scar has been separated from the heart muscle, the amount of 
pericanlium to he resected depends on the character of the scar and to some 
extent on tlic fixation of the pleural alUchments to the outer wall of the 
pericardium. I believe it b advisable to resect as much of the anterolateral 
nail of the pericardium as possible without injuring the pleura. liy careful 
dissection, the pleural attachment to the pericardium can be separated to 
approximately the position of the left phrenic nerve, and the entire anterior 
portion of the thickened pericardium extending beneath the sternum is 
resected. In cases in which attachment of the pleura extends high on the 
jiericardium, as it often docs when calcium is present, it may be impossible 
to resect an adequate amounl of pericardium without injuring the pleura. 
In these cases, linear inebions into the remaining cut edges of the peric-irdial 
scar n {!/ produce a much wider opening of the pecicanJhiai. 

The importance of separating and removing sufficient scar to release the 
heart cannot be overestimated because, if a sufficient amount b not sepa- 
rated and removed, cardiac action will continue to be impaired. This not 
only w ill eliminate the possibility of ultimate recovery from the disease but 
mil interfere with the immediate recovery from the operation. 

RESULTS 

The rapidity and completeness with which recovery occurs after opera- 
tion depend on several factors, the most important of which arc the amount 
of myocardial atrophy and degeneration, the amount of hepatic damage 
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and llie UiorougliiiPss ^^ilU \\liich ihe consiricling scar has l>cc» T\-moval 
from the impaired heart. Improvtmciilinay be noticed soon after the opera- 
tion but it often proceeds slowly and progressively. Complete reco^’cry may 
not occur for many months. Tim is «onic«hal dependent on the dtmilion 
of the disease before operation. 

Of the thirty-four patients opcratcil on, twenty-seven recovered from 
ihc operation and seven died in llio linspilal after opi-ration: the opcr.alive 
ni(>rt!ilit% , therefore. i\.as 21 j>er cent. AIiIiohrIi this mortality N relatively 
Uifili. it IS coinmcusutate with the scrimisncvs of tJie dise)i’‘e and with the 
f.iet that the mortality rate iitlimiilely would have liccii IfMt jier cent with- 
out surgical intervention. 

Eighteen of these thirty-four patients can Iw consUteresl curc<l at this 
time and two patients, who have l»een oiKTatcri recently, sic and tlireo 
months ago respcctivels , ha\-c shown niarkcil progressive improvomciil. Of 
ihe remaining seven patients who rcoovcrctl from operation, three have 
shown a moilerate degree of iuiproveiiient but it is not Ukcly that they w il! 
ever be considered cured. Four |>alicnts have ih’cd .since the opcratioti. The 
dcallis of three of these four patients were due to conlimiation of the dis- 
vaM*. two of the three deaths were due to progressive cwnlinc failure two 
sears and one month, and .seven scan, aiul siv moiillis, resfieellvcly, after 
operation, and one was <lue to tuberculous peritonitis two years and three 
months after operation In the remaining case, the Pfilicnl was improving 
satisfactorily from operation but iinforliin.'itely diii) of pneumonia seven 
months after the operation 

1 believe that the percentage of deiiths can be dccrea'wl by earlier ri'cog- 
nition of the disease, which would pennU earlier Institution of surgical 
treatment. 

Tallents who respond to operative treatment for chronic constrictive 
pericarditis obtain one of the roost dramatic results produceil by ojKrntiou 
•iiul it IS most gratifying to see these patients, who otlienvise would la- 
ilooiiied to II slow lingering death, restorcil to licallh and us('fii!n<"ss. 


acute NONSPECinC PERICARDITIS* 

HOWARD B. BuncllKLI. 

i lie interest of clinicians in acute pericarditis among adult persons has 
been stimulated during the p.ast ten years « ith the recognition of the charac- 
teristic electrocardiographic pattern and of the symptom complex in which 
p.un may be the predominant feature. AVthoiigli pericanlitis has been recog- 
nized as a complication of pneumonia and septicemia or p.irt of the clinical 
picture of rheumatic fever, tuberculosis, disseminaterl lupus er.vtlicmatosis, 
msocardial infaretjoa and uremia, there is a group ol pericarditic patients 
in w horn the eliologic factors are unknown or obscure. 

This group of patients, who have a comiilioii of undelemiined etiology, 

' From .Mrujern Concrpl* of ranlwnsrubr Vol 1C, (iUr.) 1&47, H pp. 
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IS consiiderc<l to be important because the clinical fcaliires are rclaleii 
mainly to the pericardilic inflammatory process, and the severe pain ina\ 
simulate that arising from acute mj-ocardial infarction. The terminoIog\ 
best suited to this clinical sj’ndrome is difficult to choose because of the 
undoubted variability in the esasalive agent and because the pericarditis 
jirobably is nbvays secondaiy, even though it assumes a primary role in 
initiating the patient’s complaints Diagnostic phrases such as “acute non- 
suppurative," “acute serofibrinous,” ‘‘.leute idiopathic," “primary idio- 
pathic,” “acute benign,” and “acute nonspecific" pcricanlilis, have been 
use<l. The last term is the one llialisprefcir^ herein. It has been frequently 
customary to modify the diagnostic term by a phrase which indicates that 
the disease has a high inCHicnce among >oiing adult persons. Recent obser- 
vations, however, have emphasizesl that the condition may occur in an\ 
decade of adult life, and that it is not limited to the younger age group. In 
a few patients who have had nn attack of this tjpe of pericarditis, recur- 
rences of a similar Iwnign type of pericanJilis have been experienced, and 
for this syndrome the term “acute relapsing pericarditis" may be suggested 

CLINICAL FEATURES 

The patient usually d«dcs the beginning of his illness to the onset of the 
thoracic pain, and the infection in the upper )>art of the respiratory tract 
which frequently precedes the condition may have been forgotten. The pain 
may begin with dram-atic sud<Iemiess. with immediate incapacitation of 
the patient, or it may be mild and intermittent for several dnjs before its 
greatest seierity is attained. In rare instances after the onset of severe 
puin, there may be circulatory collapse and tlie patient may be observed 
to lie in a state of clinic<d shock. The distribution of tlie pain ina> be wide- 
spread over the whole thorax, or localized in the suhsternal, preoordial, 
epigastric or iiitorscapiilar region. Shoulder tip pain may occur, and pain 
may extemi into the arms The |miu may be described as "aching" nr 
"squeezing.” and is characlcrislically aggravated by breathing, coughing, 
twisting of the trunk and sometimes by swallowing The patient may feel 
most comfortable in the sitting position, 'flic pain in its severe form rarely 
lasts for more than a few hours and gradual))- becomes moderate oitr a 
periofl of two or three days. Some pain in;i) persist in a mild form for mjin)- 
Weeks, long after otherw ise complete recover) . 

Marked differences occur in the scxerilx of the illness. In not a few eases, 
with the disappearance of pain In two or three days, the patient feels excep- 
tionally well and convalescence is a matter of only a week or two. In the 
majority of cases, however, general malaise, fatigability and vague pains 
in the thorax persist for some weeks. In a fen other p.’itiewts, the fever ma\ 
persist for two to three weeks and the ainliulatory regime may be tlclayed, • 
but conv’alcscence may then be as rapid as in cases in which fever is of short 
duration. 

In regard to the physical signs, the pericardial friction rub is by far the 
most important of these. If the patient has been under observation con- 
tinuously throughout all phases of bis illness, it is probable that this <liag- 
nostic sign will always be heard. Three patients have been seen who spon- 
taneously gave the information that at the onset of their illness they w ere 
conscious of .1 friction rub williiii llicir thor.ix, correlutcil with the licarl 
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beat. The fever, which is usually maximal on the first day, rarely excels 
that indicated by a temperature o! 102“ F. (38-0“ C.) and the at^mpanying 
tachycardia is slight or moderate. In one instance a clinical picture devel- 
oped which suggested cardiac compression. The patient, a young soldier 
admitted to an overseas hospital with thoracic pain and m a state of shi^, 
showed an increase of venous pressure in. the midpliase of illness. Pericardi- 
ccnlesis was carried out. The removal of a small amount of fluid had little 
effect on the clinical condition, but eventually convalescence was rapid and 
recoveiy complete. 

LABOIIATORY FEATURES 

The laboralorj’ observations in cases of acute nonspecific pericarditis 
reveal mild leukocytosis and ati increased sedimentation rate, the former 
returning to normal within the first week and the latter within two weeks, 
as a rule. 

Hoentgenograms of the thorax made during the course of the acute peri- 
cardilic illness may be of great value because of changes in the swe of Uie 
cardiac shadow. There can be no doubt that the cardiac silhouette ma^’ 
increase greatly in size when it is compared in teleroentgenograms, and this 
enlargement may appear as early as twelve hours after the onset of the 
pain. A certain degree of skepticism may be encountered in regard to the 
thesis that tlie increase in size represents actual cprdbc dilatation and not 
pericanUal effusion. Such a thesis, however, is accepted by many who have 
intensively studied the problem. In n few Instances, the roentgenogram of 
the thoriuc made in tlie early phase of the illness will reveal mild pneumon- 
itis, usually basal in distribution. 

The electrocardiographic pattern has been described in detail by many 
authors and referred to by Darncs and me. The essential components of the 
diagnostic pattern are the elevation of the US-T segment with a dome- 
shaped or peaked T wave In the early stage, and negativity of the T waves 
in the late phase. There is no depression of the IlS-T segment at any tiiiiof 
the T waves never show a classic reciprocal relationship in leads I nnd III, 
.•ind no Q pattern ever develops In the slaiid.ird of chest leads. 

DIFFERENTIAL DIAGNOSIS 

Wien the tUagnosis of acute itcTtcardilis seems evident, the search for a» 
cUologIc factor should not be n1>andoned loo quickly. Fhciim.'itic fever and 
tuberculosis arc two conditions that always have to l>e considered, but 
pcricanlitis due to these causes is more often painless ivnd has a different 
clinical course. 

.\sagcnen»l rule, Uicdlagnosticproblcm willlicin the distinction bclnecn 
the iwin of pericarditis and that of acute myocnnlial ischemia or infarction 
One of the main points in tltffcrenluil diagnods is the aggravation of the 
pericarditic pain by breathing or Ixidy movements. .\Uhoiigh the pain of 
{icricanlilis m.sy extend into the neck and botli shoulders, it usually will 
not spread down into the cUxnv and srrisl joints. The presence of fever, a 
pericardial rub and an increased stdimentntion talc on the first day of the 
p.oin, instead of after a period of some days, may be helpfii! in support of 
the diagnosis of pcricardilii. The other conditions that may l>e considcml 
in differential diagnosis are lesions in Uie posterior part of the mesliftslinum. 
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such as incdiastinitis, pneumomediastinum, diaphragmatic hernia, or aortic 
dissection. If the possibility of the presence of such conditions is kept in 
mind, they should not give trouble in differential diagnosis. 

PJtOGNOSfS 

In spile of the fact that the pathologic processes may vary in different 
patients, the pro^osis seems to be univers.sllj’ good. The condition of iJie 
fourteen patients reported on b 3 - Iharnes and me has been closely followed, 
and nothing has been learnetl to change the opinion that acute pericarditis 
in adult persons usually is a benign Ij-pe of disease without sequelae. There 
IS now ,nn addition.al group of Iwcntj'-nine patients whose condition has 
been diagnosed, since that time, by tlie cardiac consultants at the Jfayo 
Clinic, as acute nonspecific pericarditis with pain, and the condition of these 
patients has been followed for periods of one j'ear to fiv’e ye.irs. Further 
emphasis may be placed again on the recurrent vague precordial pains 
which may persist for weeks, long after the convalescence is otherwise com- 
plete. In such patients with persisting pains. jJarlicularly if the pains are 
associated with a prolonged asthenic slate, functional symptoms may make 
their appearance and tax the physician’s patience and skill in maintaining 
the patient's morale. At least four patients have had recurring attacks, with 
the electrocardiogram returning to normal or nearly so between the attacks 
One patient, a physician (case 5, Karnes and my series), was. at the time 
of the present wTlling, enjoying a very active life and carrying on a busy 
ooRSulting practice in spite of three recurrences. 

COMMENT 

Many aspects of the benign syndrome of acute pericarditis in adult per- 
sons lack adequate explanation. Among the problems presented are the 
etlologic agents responsible for the illness, the involved tissue within the 
thorax from which the pain stimulus originates, the factors responsible for 
the circulator}’ collapse that may occur with the onset of pain, the mecha- 
nism of cardiac dilatation, the reasons for the persistence of the pain and the 
nature of the electrophysiolo^c dblurbance which gives rise to the electro- 
cardiographic picture. 

Eventually, it may be possible to reach a more clear-cut opinion as to the 
causes of the nonspecific pericardial infiammafion, but at present it is 
assumed that the serous surfaces of the pericardium may respond similarly 
to a number of directly infectious agents or products of such agents. The 
high incidence of pericarditis of unknown etiology among adult persons 
has been noted by Nay and Boyer and Smalley and Buddock. 

The nature of the distribution of pain and the aggravation of (he pain by 
breathing, swallowing and movements of the trunk .suggest that the pam 
stimulus arises in the parietal pericardium and that it is more truly pleuro- 
pericardial than pericardial in ori^n. This concept is not only in conform- 
ance with the results of Capps's observations on pericardial pain, but it 
explains why pericarditis, within the pericardium, may be painless. Tlic 
severe circulatory collapse that may occur is associated with severe pain, 
and it might more readily be believed that the mechanism is analogous to 
the state of severe shock that be observed in some cases of “chokes” 
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111 decompression sickness, and fo spontaneous pneumoiiictliiislinurii. Ilian 
to some direct effect on the myocardium. 

The mechanism of the cardiac dilatation is obscure, in spite of analyses 
of the possible causatnc factors. The jMssibilities of severe myocarditis, 
roronarj- insufficiency caused by arterial spasm. sui>crficial myocardial 
edema limiting systole and the loss of the constraining inffiicncc of the 
pericardium, arc imaginative factors, without basis in real evidence. It 
ould be easier to assume pericardial effusion as ft basis for the eularpemcul 
of the cardiac silhouette, but roenigcnographiciilly and clinically tlic evi- 
dence is against the diagnosis of pericanlial effusion. 

Acute pericarditis coastitulcs one of the best examples of liow market! 
electrocardiographic changes may exist in the presence of relatively normal 
cxrdiac function and slruclnre. The correlfttion between the electrocardio- 
graphic changes and subepicardial myocarditis has been emphasiaed, but 
actually such emphasis may mislead one Into thinking too rigidly of stnic- 
Uiral changes rather than, biochemically, of cellular and membrane fiinc- 
lion. In other words, it is bclievetl that surface injury might occur without 
iinieh histologic aberration, and that the Ingress of infiammalory cclb in 
alt area would not necessarily mean change in cellular depolarization and 
repolarimlion. The extent of segment elevation in the chest leads, and the 
position on the chest at which the maximal change occurs, are unpredict- 
able Two possible explanations for variation in the clirst-lcad patterns are, 
titst, one’s ignorance of the iinifonnily of the epicntdial injury, and sccontl. 
the fact that in some positions on the chest, anterior and posterior injury 
potentials may partly neutralize one another. 

The points having been made that the pain is related to the exterior of 
the pericaixlium and the electrocardiographic changes to the cpicardlum, 
it might be expcctisl that the two conditions would not necessarily pataUel 
one another Indeed, as is well known, marked electrocardiographic changes 
characteristic of pericarditis may exist without pain, and it should be cx- 
pectetl occasionally tliat thoracic pain characteristic of pericarditis will be 
encountered without the electrocardiographic pattern of pericarditis. After 
the results of experimental work, there was some hope Uiat it would be 
possible to localize iiericarditis in some instances, and to correlate the 
electtocanliographic pattern with the distribution of pain. To dale, there 
h.as been no ease in which the diagnosis of localized pericarditis has been 
made, and there has been no correlation of the eleclrocanliographic pattern 
with the distribution of pain recognized. ' 

SUMMARY 

The s.iliciit points in the problems of the (liagiio.ita of acute jicriciirditia 
have been revlewetl. Emphasis has been directed towanl Uie clinical sj-ii- 
ilromo of severe pain and the cleclrsicatdiograpbic abnormnUties. 
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THE EFFECT OF SYNTHETIC LACTOBACILLUS CASEI FACTOR 
ON THE BLOOD CHANGES INDUCED BY GASTRECTOMY 
IN THE RAT* 

cKoiir.K xt Hinr.jNs. mviGHT J ixgli: ino ouxk r 

\ study is reported of llic cJTccIs, on the WchkI changes induced by gastrec- 
toity ift H hite rats, of giving syntbette L. easel /actor Stvfeen adult male 
r.its were gastrcclonnzcd. Of these, sit siirvis'cd for five months and were 
useil as test animals. All were without obvious signs of any gross pathologic 
changes, as a result of the surgie.al inters ention, but all showed evidence of 
malnutrition, manifestcil by progressive loss of weight, and In their rough 
and discolored conts. Eight nongastrcetoniizcd rats served as controls. 

Five months after g.astrectom\% llie total erythrocyte counts were normal, 
the hemoglobin levels were reduced and marked microcytosis had devel- 
oped. Seventy-two liours after a single administration of synthetic L. casci 
factor (200 micrograins), a slight but significant elevation of the perceiituge 
of reliciilocyfcs was nblnintd, but there were no changes in the total erylb- 
nic.Ntc counts, the volumes of cr>tlirocytcs. the hemoglobin les'eU, nr tlie 
total leukocj le counts. 

Wien L. casei factor was «(Jdc<l (o the purified diet, at a lescl of 190 
micrograms per gram, and fed to gastreclomized rats for fourteen days, 
cliangcs did not occur in the total numbers of erythrocytes, the volumes of 
erythrocytes, or tlie levels of hemoglobin. Slightly significant increases 
occurred in the jicrccntages of reticulocytes and markedly significant in- 
creases occurred in tJic total numbers of IeuVoc.\’tes This increase of the 
number of leukocj les was due entirely to a myeloid stimulation, for the 
numbers of Ij inphocy tes remained unchangcil. There w as a markeil increase 
of the total numlicr of circulating mjclocyles, metamyelocytes, and mature 
neutrophilic graniilocj’lcs. 

^Ticn L. casci factor was injected )nlr<i}>critDncally daily for fourteen 
ilaj's in amounts equivalent to 400 microgranis, a marked mjcloid stimuka- 
tion likewise occurred. Of the total leukocytes present, 22.0 per cent were 
niyelocytes, 7.0 per cent were niefamyclocytea, and 4G.G per ceut were 
mature neutrophilic granulocytes Thus of the total number of circulating 
leukocytes, 70.2 per cent were ucutroplulic granulocytes. The parenteral 
udministration of the factor was more cfTwtisc than providing the factor 
in the diet. 

* Ahstract of paper pufjlWied in full in Ihe /ouniator Lafxtnilor}' and Clmi'cal Xfediciiic 
5JCT.S-G4S (June) 1917. 
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THE STRESS AND THE ELECTUOCAUmOGUAM IN THE INDUCED 
HYPOXEMIA TEST FOR CORONARY INSUFFICIENCl* 

nowAtii) « nimciiKi-L, Raymond d. i’RUITT **>0 armk n n\RNHH 

Tlie uulucol hyiwwmi.i test has bwn «tflbUs!i(Hl ns a procedure wlilcli 
plays a small bul useful role in the diagnosis of coronary sclerosis. I’rt>pcr 
emphasis has Imjcii placetl upon the polenlml dangers ol the test. However, 
if the patients to be subjeclctl to the proccsliirc are proiwrly selected and if 
precautions in administration of the test are obsers'wl, the flanger cntnilwl 
is minimal ami docs pot contraindicate use of the test as n sliagnostic 
adjunct. In llie 730 tests carries! out at the Mayo CDnlc for the diagnosis 
of coronary sclerosis, no fatalities have occiirreih In tlie majority of the 
patients who have had an alarming reaction, it is now iK'Hes'ed that Uie 
patient’s age or his aflliction by complicating illnesses were cliologic fac- 
tors The factor of danger, however, docs limit application of the proceilurc 
in many investigations of clinical and eleclrocartliogmphic problems of 
tenwmvty insnlliricwy, in nincii nthttveisc it wnnW W snost vnlu&We. 
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An attempt was made to obtain information on the patients who had 
been given the hs'posemia test for coronary insufficiency during the first 
three years it was used, allowing follow-up periods of three to six years. 
Questionnaires were sent to SOO patients and reports were obtained con- 
cerning 204. Of these 204 patients traced, twelve were not considered further 
because they had had an unsatisfactor}* hj'poxcmia test; thirty were dead 
and therfe was presumplive or definite esodence that each death was related 
to coronarj* insufficiency (tabulaUon). 

• Alwtrect of paper puWisteH in full in the American Heart Journal (In pre*,. ) 
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The RYcrnge age o! the group of thirtj’ patients n }jo died was fortv-seven 
years, with a range from thirly-fiTC to sixty years. Tlie average duration of 
life after the test in this group was eighteen months, with a range from 
llircc days to forty-four monlJis. 

Of this group of thirty patients, nine had normal control tracings and a 
pain response; of tliesc nine, seveji had positive and two had equivocal 
results in the electrocardiographic study. Of tuelve patients with norma! 
control electrocardiograms and mark^ diagnostic electrocardiographic 
clianges with Jiypoxcniia, .seven h:id {wiu. The data might l>e interpreted 
as indicating that pain due to true coronary insufEciency is practically 
always associated w illi some electrocardiographic changes of the ischemic 
type but that such clcctroearihographlc changes frequently occur in hypox- 
emia without anginal pain. 

Tlie experience gained from the performance of approximately 730 in- 
ducetl hypoxemia tests for the diagnosis of coronary sclerosis after tlie 
method of Lei’j’ has reaffirmed our previous s’iews as to the clinical >ahie 
of Uie test. In selected cases the test has been of great assistance in the 
diagnosis of coronary insufficienc}', and when coronary sclerosis of clinical 
magnitude is present, one may expect a positive result in about 30 per cent 
of cases. There has been an understandable tendency sometimes to employ 
the procedure as an exclusion lest; one must constantly be on guard to 
avoid such an error. Among the patients that have been studied .ire a large 
number of physicians, young patients with essential hj'perlipemia and 
patients with diaphragmatic licrnias. In the last group of eases, the test 
has not infrequently .supported the clinical impression that symptoms were 
related to coronary insufficiency and not directly to the hernia. So far it 
has been impossible to ascerlaiD the degree of coronary dise-ase that must 
be present before a positive reaction lo the test is obLnined, but it is known 
that severe sclerosis may be present with .a negative reaction 

The continuous study of the arterial saturation throughout the lest has 
added to our knowledge of the physiologic stress imposed but otbensho it 
has been of only slight lielp in the inlerpretntion of the result.?. Positive 
results have been obtained both with the low and the fairly liigb arterial 
hemoglobin saturations. One gains some knowledge of the ventilatory 
function during the test so that one can caution the patient against exces- 
sive ventilation. ^Mien saturation values have fallen to less than 75 per 
ccoit, and particularly to 70 per cent, our attention to the patient’s condi- 
tion has been further alerted and such a low saturation has not been allowed 
to continue for more than a/cwmjDufes. For theroub'ne test, the incorpora- 
tion of the oximeter is not necessary, although the only disadvantage to 
the use of the oximeter has been the longer control period that is required 
to permit proper equilibration of the instrument. 

One may emphasize again the precautions which must be observed in 
order that the test may be called a safe clinical procedure.' First, in the 
selection of the patients llie following persons should be e.xcluded: those 
who are more than sixty years old, those with obviously enlarged hearts, 
those with previous myocardial infarction, those with pulmonary disease, 
such os emphysema, and those who are generally ill. Secondly, the physician 
who has some familiarity with the patient's symptoms should personally 
supervise the lest. The knowledge that death from anoxia can occur at 
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rclativclv low altitudes lias not caused decrease in one's rcsi*tct for llie 
severity of the stress imposed by the hypovcmla test. However, the snort 
time the patient i« e\po«e<l to low oxj’Ren tensions imdoiibte«lly constitutes 
an important >»afely factor. 

Our Opinion us to the incrcascil strew inqiosHl the siibiccl when I he 
test IS pcrformeil in localities at hiRhcr altitudes than that of Hochester has 
not thanked since our first rcjiorl. The stress Is incpcasiil. hut iwirti.il pro- 
tection IS jiresont throiiRh the normal necrmi.itiwition to nltilmle. U »s 
In-lused lb.it the choice of a 10 jwr cent «\yKen mixture was a fortunate 
one, and at this time we uoiild doubt the svisdoin of using a loner jmt- 
eentage. 

Our studies n itli special cloctrocaisliogmiihlc leads, namely, the uiiiixilnr 
exlrciuity leads nhlcb have been routinely usetl in the test for eighteeu 
months, base cUicislalcd the geucstsof ihccleclrocurtliograpUic pul tern but 
have not contributed signilicautly lo thccvafiintinn of a positive or negative 
electrocardiograpliic teat. Our elcctrocanliognipliic interpretations support 
the thcor,\ that a gradient of injury, iiimsssing towiml the ctidocarditiin. 
exists, -nhich is consistent with Ibc theory of 5njur>' discus-.itl by Johnston 
ami Wilson .\s the interpretation of the test is l».is«I on the quanlitalion 
nf the elcctrocanliographic changes, it is c’C|>ciJicnl lo use lends where these 
changes arc summ.ileil Tor Ibis reason the (*R learls have Certain aclvnii- 
luges m the routine tests. 


AX EVALUATION OF THE ESOPIUGE.AL ELECTIIOCARDIOGILVM 
IN THE DIAGNOSIS OF HEALED POSTERIOR MVOCARDIAL 
ESTARCmON* 

llOtVARD It DUHCIIELL 

Esoplnigeal cleclrocardiogcams are easily obtained, and the use of small 
but heasy electrodes witli tbin flexible lead svires, togetlier with a direct 
writing electrocardiographic inochine, has facilitated the recording of them. 

A study of the s able of such clcctrocanliograms in the diagnosis of jiostcrior 
myocardial scars (previous infarctions) has been carried out in a scries of 
fifty cases. The fifty eases comprised (I) persons with known previous 
infarction ssith and without diagnostic electrocardiographic ser|uelae, (2) 
persons with lengtiiciied waives, in Wl lU wiiAh. ’i.V.Wi.t. 
pectoris, (.S) a few persons with right bundle-branch block with suspect«l 
infarction and (4) several patients having anginal pain with the “elcclro- 
cardiographicall.v vertical” variant of the left ventricular strain p.allem. 
The c^phageal electrocardiogram at the ventricular level lias shown great 
variability. In about Kl per cent of cases it retains the form characteris- 
tically seen at esophageal levels. "When such a form is not present, the elec- 
trocaidiogram usually simulates the configuration of the left leg unipolar 
lead, in both elecVrocardiographically vertical" hearts anil “transverse” 
hearts. The latter lead (A’j or aVy) usually is of greater help in the evalua- 
• Abstrael, reaj at ihe meetinfi of the Ameriesn Federation for Clmwil Ttfgearch. a^K:aEO, 
Illinois, Octol>er SO, 1947. 
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lion nf Ui(‘ significance of prolonged Q wa%*cs m derivation III than are 
ewfdwgcrt! lead’s. TIio changes in ihc esopliageal lead that have been most 
distinctive when myocardial infarction has occurred have Ix’cn widening 
and splintering of the initial downward w-ni.e and a splintered downward 
dcflerlion not followed !>y an R wave In onlj one ease has a Q wave fol- 
lowesl by elevnlc<l IIT segment l>een observed The T wave direction ap- 
pears to vary in(fepen<lcnt!y. and has given no help in diagnosis It appears 
that (in esojilingeal electrode often continues to be influenced by ravit\ 
potential, even when the auricular complcv shows no intrinsic t.i pc deflec- 
tion. hence, llie records obtamcsl usually arc not the immediate counter- 
parts of n direct lead from the diaphragmatic area of the ventricle With 
the use of the electrodes descriliwl, cvtracardiac potentials produce marked 
alicrrations in the tr.icings m only ii few patients 


THE PRINCIPAL CLINICAL FE.4TURES OF PATENT DUCTUS 
ARTERIOSUS AND THE TETRALOGY OF FALLOT* 

HOltKIlT I- I'ARKKU 

Owing to tlie rapid jirogrcss which has l>ecn mado in (he past few' .scars 
in the surgical treatment of certain tji*es of congenital cnnliae malfnrnia- 
lions a new interest has <!evcloi»e<l in the entire field of congenital heart 
disease. No longer is the accurate diagnosis of congenital cardiac malformii* 
tions of acailcinic interest only. It now' becomes the responsibility of the 
physician to attempt to make an anatomic diagnosis in each case in order 
that individuals suffering from these defects may not be denied surgicnl 
treatment when it is indicated. With modern diagnostic aids, an under- 
standing of the cmbrjologic dcsclopmenl. a knoivlcdge of the altered cir- 
culatory dynamics cncoimtered and an acquaintance with the clinical pic- 
ture, which is often quite characteristic, an accurate diagnosis is usually 
possible in most cases of congenital cardiac defonnilies. At the present time 
surgic.d treatment has been succcssfoJIy carri«! out in patent ductus arteri- 
osus, in coarctation of the aorta and in pulmonary stenosis usually asso- 
ciated with the tctralogj' of Fallot. In this presentation I .should like to 
point out the princi/al clinical features encountered in two of these condi- 
tions; namely, patent ductus arteriosus and the tetralogy' of Fallot. 

PATENT DUCTUS ARTERIOSUS 

• The ductus arteriosus is a s'asciilar channel connecting the piilmon.iri 
artery and the aorta. It represents an essential p.irt of tlie fetal circulators 
system. At birth, with the establishment of normal pulmonarj* circulation, 
it becomes useless, closes spontaneously and eventually becomes onlv a 
‘•mall strand of fibious tissue between these two vessels known us Hit- hga- 
ntentum arteriosum. When the ductus remains open after birth there is a 
reversal of the flow of blood through the ductus and it liccomes an nrterin- 
* tn,.u the Journal orihcIo»ra«;t»leMnti«-»lSocIet> RV-hS (\r4r ) lOIH 
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venous fistula. The pressure being higher in the aorta than in the pulmonarj- 
artery, the shunt of Wood ia from the aorta to the pulmonarj' arte^'. The 
studies of Eppinger. Bum'ell and Gross have shown tliat in artificially 
created ductus arteriosus in dogs as much os 40 to 70 per cent of lie total 
left ventricular output is shunted through the ductus to be recirculated 
through the pulmonary circuit. The circulatory dynamics will then result 
in a marked increased load on the left ventricle, a lessened systemic arterial 
blood flow in comparison to the cardiac work and an increased volume of 
pxilmonary blood flow vrilh consequent increased load on the tight ventricle 
as well. ^Yitb this concept in mind the clinical features of patent ductus ar- 
teriosus will be more clearly understood. 

The patient is usually either a child, adolescent or young adult person 
who, not infrequently, is slightly umlerdevclopecl and usually has been 
known to have a cardiac murmur since infanej' or early diildhood. There 
may have been no cardiac sj-mptoros but dyspnea on exertion, undue fa- 
tigability and bearl consciousness arecommon complaints. Emphasis should 
be placed on the fact that cyanosis is not associated n-ilh uncomplicated pa- 
tent ductus until the onset of congestive heart failure. Subacute bacterial 
endocarditis is a common complication and, before the era of penicillin 
therapj . it caused 93 to 40 per cent of the deaths in cases of patent ductus. 
The lesion is one nhich is occasionally encountered in adult persons in 
middle age, but the studies of Bullock, Jones and Dollcy have show'n that 
in children xxith uncomplicated patent ductus arteriosus the life expectancy 
is markedlj* reduced; 50 per cent of the patients in whom the lesion was 
noted after the third year of life died before the thirtieth year of life. The 
principal finding on examination is the characteristic murmur of arterio- 
venous fistula which is a loud, continuous murmur, frequently descril>ed as 
a machinerj* tj-pe of murmur. Tlicre is sj-slollc accentuation of the murmur. 
It is loudest m the second and third left interspaces where there is usually an 
associated thrill. The second pulmonic tone is accentuated and there may 
be an increased sharpness to the first tone at the apex. The murmur of 
ductus arteriosus is one of the few diagnostic murmurs and it is character- 
istic of this lesion. In infancy and again in patients with congestive heart 
failure the “ductus murmur” may be absent. 

There is a wide pulse pressure with collapsing pulse similar to that seen 
in aortic insufficiency. This manifestalioo is the result of the physiologic 
effects of the arteriovenous fistula. In a tj-plcal case the blooil pressure is 
in tile neighborhood of 110 to 130 rani, of mercuij' sj'slolic and 40 to CO 
diastolic. The roentgenograms of the chest may reveal a heart which is 
essentially normal in size and in contour. In the majority of cases, however, 
one will note an increase in size of the left ventricle and a prominence of 
the pulmonary conus shadow. Hoenlgenoscopy will reveal an overactive 
left ventricle and, in most cases, incieascd pulsation in the pulmonary’ 
arterial shadows at the hilus of the lungs. 

Tlie electrocardiogram b an important link in the chain of evidence, 
principally because of the negative findings. The electrocardiogram usually 
reveab normal findings. If any abnormality' is present it is that of a slight 
left a.xb deviation. The finding of right axb deviation in a suspected case 
of ductus arteriosus b almost certain evidence that there b some other 
associated anomaly. Since there is no venous arterial sh\mt in these cases 
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nnd no inadequacy of the pulmonary blood Oow, the degree of oxj'gen 
vituration of the arterial hemoglobin n ill be normal until congestive heart 
failure occurs. Patent ductus arteriosus is one of the most easily recognized 
congenital cardiac anomalies and clinical diagnosis can be made with cer- 
tainty in almost 100 per cent of the cases. 

Surgical ligation or division of the ductus arteriosus has now become a 
relatively common operation. Sit hundred and twenty-siK cases have been 
reported and, no doubt, oiwrations have been done in many more. The risk 
of surgical treatment has become progressively lower and is now less than 

per cent in uninfected cases. In view of the ultimate poor prognosis in 
the untreated patient with patent ductus arteriosus it would seem only 
logical that nt the present lime surgical treatment be seriously considered 
m every case in which the diagnosis c-m be positively established. Although 
immediate surgical ligation has f>ecn advised bj’ some authors in the in- 
fected case in which there is subacute bacterial endarteritis, it is my opinion 
that if the infective organism is one which b sensitive to penicillin, the 
infection should be eradicated by a prolonged course of penicillin therapy 
before surgical ligation is attempted. 

TETOALOGV OF FALLOT 

The combination of congciiitil defects known as the tetralogy of Fallot 
is one of the most interesting of cardiac anomalies. The clinicul picture is 
well defmetl and an accurate diagnosis can usually be made The anatomic 
derangement is primarily one of maWevelopment of the outflow track or 
the right ventricle and first portion of the pulmonary artery. The pulmo- 
nary artery is stenotic at the orifice or is small, narrow and undertleveloped. 
There is an associated defect in the membranous portion of the ventricular 
septum with overriding of the aorta, allowing both venous blood from the 
right V'cntricle and oxj-genated blood /rotn the left vculricle to enter directly 
into the aorta. The right ventricular enlargement, which completes the 
tetrad, is a secondary manifestation of the strain thrown on the chamber 
by the presence of the anatomic defects just mentioned. The tetralogy of 
Fallot in children beyond infancy is the most common congenital heart 
lesion associated with persislcnl cyanosis. There are numerous other more 
primitive defects of the morbus caenilcus type but with few exceptions they 
are incompatible with life for more than a few weeks or months. Although 
the average survival period of patients with tetra!og\' of Fallot is only 
twelve years, occasionally this lesion may be encountered in adult persons 
and one patient Is known to have survived to his sixtieth year. This par- 
ticular defect has gained wide interest as a result of the brilliant work of 
Blalock and Taussig, who were able to show that by increasing the volume 
of blood flow to the lungs by means of an artificial anastomosis between 
one of the sysleroic arteries, such as the subclavian or innominate, and the 
pulmonary artery, thus creating an artificial patent ductus arteriosus, the 
cyanosis and exertion tolerance of these children could be greatly Improved 

Clinical Features of Tetralogy. — ^Tbe clinical features of this syndrome 
are best illustrated in a child three to ten years of age in whom transient 
cyanosb was noted at birth or soon thereafter, particularly when the child 
was feeding or crying. The cyanosis becomes more severe or may first be 
manifest when the child becomes more active and capable of walking or 
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running. A murmur is usually present from infancy. It is systolic in time, 
loudest lo llic left of the midstemum. but there is nothing about Uic mur- 
m\ir Nshich can. in any way, lie con<a<lctc<l <Iiagnostic. As the child becomes 
ohicr, ejanosis l>ecomes more intense and physical activities become more 
severely reslrictc<l. nilh «lyspnca and easy fatigability. After exertion com- 
ninuly the cliihl nil! as>ume a squat i>odtioii to re.sl. This pheiiotiicnon K 
ciicoimlert“<l fn-queully in children with tclralog>' of Fallot that it is 
l>chc\ctl to have ‘auuc «luignostic importance. Sudden periods of uncon- 
sciousness ill which the chihl Ijccoines limp and intensely cyanotic arc 
frwjiienlly tiole«l. 

\Yilh the iKTsislcnt M‘\'erc oxygen iinsaliiralion of arterial blood caused 
\)y l>olb the venous arterial shunt into the aorta and the inurkwl deficiency 
in puliunnarj* blood flow, secondarj* |>olycylhemia and clubbing of the 
fingers ami toes liccomc in-irke*!. It is not uncoiiimon to find a hemoglobin 
content of 20 to 2 j gm. or more per 100 c.c. of blotxl in thcsecase.s,nhem3l- 
t)rrilrc.ndingof*OorHf>pcrrenlforcrylhrocj-les and nii oxygen s-iluration 
of arleri.xl hlowl of dO per cent or less. 

Tlic rocntgcnognifiliic examination of the hc.irl is of grealrsl s'aliie m 
making the diagnosis of tclnilogj*. The heart docs not appear enlargwl yet 
the nniiidliig and elcs'alion of the left lower margin of the heart tinny from 
the ihaphr.igm indicates enlargement of the right ventricle. In contrast Ui 
the usual eanliac ilefccts associatcil ss-illi right venlrictilir cninrgcinetil in 
which there isalvin prominence of the pulmonary c»iruis shiulow, in Iclnil- 
og>' there is a coiic.vvity in this region. ’Jlicconihlnation of riglit veiilrifiihir 
cniargriurnt with absence of the pulmonarj' conus sliadow gives the heart 
n chanietcristie lioot-shapesl appearance, the so-callcil coeuc cn J>aliot. 
lliess- fiiKhngs will Iw notcsl more clc.srly on rocnlgenoscoplc cxaniumlion; 
III nd<liliou the pulmonary fields nppe.nr remarkably clc.nr with absence of 
t!u- usual arterial jniKations in Uic lung liili. The eieclrocanliograui shows 
rshlenre of n trinrkisl right axis deviation, n finding which is in no way 
dugnoitie, musuiiieli ns most cxuigcnital heart lesions with per'Isteiit 
ej aiinsi4 m children, w illi the s-xeeption of tricu<-pid atresia, give llie fialicni 
of right axis dex-wtion. 

One imisl Ik-ar m mind Uiat the objective iu the surgical treatment of 
puliiionnrj’ stenosis is an attempt to iners-asc the volume of puhnoiiary 
lih»«f fldn . Tliis ran la- accouiplisfinl hi two ways: (1) by the Itlahx'k ojiem- 
twm «*( »iiast«)iiii»hi^ (ntWl-ivhin artery on either .side with the right or 
left piiIitiori.sr>- nrtrrj' just lir^ond Us bifueeution or (€) by making a direct 
st<I<‘.|r,..i.}r nii.ts|iim»«is iH'tnmi llie aorta and imlnmnnty artery nets)nnng 
to Ihr iimh««l iritnMluotsI by PotLs. Sinith and (iib<ou. yiirgieal Irralfiienl 
i» twil mdiTfttsnt iu rases of rmigimtal heart iliM-.ise willi rv.nnoMs lu which 
there IS no drfiriency in puliunnarj* bU-al flow. This imjyiscs on the rliniei.m 
a gras r rrqsuisibihty for the proiwr jylerlion of cases. Iu cliiMrcn lieyoiul 
the nge of thn-r smrs tfir narst ronirnon fesinii nss«K-i.itisI with rinnosis 
whwh may Iw eonfuseil wUh the trlralogj- of Vallol is the Kiseninengcr 
eornpirt ifie Istter symirotitr consist* of a vcnlrieuUir ■s-plid slefret with 
oscmdifiR of iJir «iirU but Hitliipul imhuoiinry stenosis. In this lesion 
cyanosis tends to W less intcusc and to dexrlop nl n Ltcr i-uiod in life. 
'Hie lesion is usually ronsistml with n l-ttrr lolrranc- for exercise (b. 
rt**ntgror»eraf.h»e ctaiiiiu-xlani. iti<tm>l sd rsionniti in the bi.s* «s in 
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'•cJrnlopy. the puhnonary eono> ^adon* is full and there arc normal or 
Increased hilar pulsations indicative of an adequate pulmonary blood flow. 
If the clinical and roentgenologic fiadings are uncertain and the p.itient is 
of such an ago as to allow canliac cathetcriziition, a more accurate dclcr- 
iinii ilion of llic })iilinninr\ blomi flow can fw obtained by tin's procedure, 
if llie <lclcrminations rc\cal a normal volume of pulmonary blood flow, 
such patients should not be considcrctl ascandidates for surgical treatment 

Couiplete Irnnsposilioii of the great s cssels in which the aorta rises from 
the right ventricle and the pulmonary' artery from the left ^cnl^icle repre- 
sents a severe form of morbus caeruJeus and is seldom compatible with life 
besond a few weeks or mouths In the rare case in which this lesion is en- 
countered m children the clinical picture may closely resemble tetralogj' of 
Fallot. There arc these few diffcTcnccs, however- The heart in complete 
transposition tends to enlarge ruptdi.t and has a peculiar globular config- 
iir.ition, and the fact that the aorta lies m front of the pulmonary artery 
makes it jiossihlc for this lesion to be diagnosed by roentgcnographic 
iiiclhods. 

The surgical trentinent of lelralogj* of Fallot docs not alter the basic 
defects in tlic heart and can m no waj- be considered a curative procedure, 
which is in contrast to the effects of surgical treatment in patent ductus 
and in coarctation. The basic concept of (he ultcrcd physiologj', the proof 
of soundness of the idea of creation of an arliflciai ductus obtained through 
studies on animals and finally the successful employment of the procedure 
in the patient w ilh tetralogy- all represent one of the most outstanding sur- 
gical contrihuUons in our time. All credit is due Blalock and Taussig for 
this splendid achievement Even though questions regarding the ultimate 
prognosis in patients w ho liave undergone surgical treatment and the ques- 
tion of added cardiac strain caused hy the creation of the artificial ductus 
remain unanswered, there can l>c no question but that these children are 
greatly bcuefited by this type of operation. In light of the formidable nature 
of the procedure the surgical mortality will continue to be high, but yet, in 
those cases in which the operation is successful it may well be considered 
a lifesaving procedure. 

The achievements in this field of vascular surgery in recent years have 
truly been remarkable and it would seem likely that we are witnessing now- 
only the opening of a much greater field in which vascular surgeiy based 
on sound physiologic principles will be employed. It was not my intention 
to discuss the surgicid asjiects of the treatment of these lesions, but rather 
to acguainl you better with the clinical features associated with two of the 
lc«ions which at present may lie benefited by surgic.al treatment. 
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INCOMPLETE DWISION OF THE ATR10\TJNTRICULAR CAN^a 
vmH PATENT LNTERATRIAL FORAMEN PRIMUM (PERSISTENT 
CO>LMON ATRIO\TNTRICULAR OSTHEM): REPORT OF FIVE 
CASES AND RE\TEW OF THE LITERATURE* 


n. MILTON ROGERS avd JESSE E. EPWARDS 

This paper is based on a report of five cases of the congenital cardiac 
disease termed incomplete division of ibe atrioventricular canal vrilli patent 
interatrial foramen primum (persistent common atrioventricular ostium) 
and on a review of the essential pathologic and clinical features in an ad<H- 
tional fifty cases reported in the literature. In the entire group of fifty-five 
cases, the median age of the patients at the time of death was ten months. 
More than half of the patients died before they were one j'ear of age. Only 
five of the patients lived beyond the age of thirty yeat^. The anomaly 
apparently does not have any predilection for either sev. 

In the ^ty-five cases, it appears that the lesion under consideration acts 
essentially as does a simple interatrial septal defect. Enlargement of the 
right side of the heart and widening of the pulmonary artery orifice are 
common associated secondary lesions. Cyanosis may be present at birth 
but is usually acquired. IVheii this roaoifestation develops, it U a sign of 
failure of the right side of the heart, pulmonary disease or both. Cardiac 
murmurs, usually 'systolic, are frequent!}* observed; they occurred in 
twenty-two of twenty-five cases in which an adectuale history was given 
with reference to this sign. 

Mongolism is a relatively common associated finding in cases of incom- 
plete division of the atrioventricular canal will) patent interatrial foramen 
primum In those case reports in which there was on adequate hbtory, 
mongolism was recorded as having been present in seventeen cases and its 
absence was recorded or could be assum^ in eight cases. 

Bacterial endocarditis was observed in three of the fifty-five cases. 

(Since this manusetipt was prepared we have observed a si'Clh ev.ample,l 


CONTINUOUS OBSERVATIONS OF THE ARTERUL OXI’GEN 
S.ATURATION AT REST AND DURING EXERCISE IN CONGENITAL 
HEART DISEASE^ 

GEORGE E. MONTCO.MERY, Ja, EARL II. WOOD. HOWARD B. BURCIIELL, 
TROM.tS J. DRY, ROBERT L. PARKER axo H. FREDERIC HEIAniOLZ. Jii 
(with the TCCBVrcAL ASSUTA^CB OP LcCItAE CbONTV) 

Analysb of arterial samples from twenty resting persons with congenital 
heart disease has been used as a leference point for continuous measure- 
mcnls of the arterial oxygen saturation wiUj the Millikan compcnsatetl 
circuit oximeter during cxerebe and other procedures. Nineteen normal 
volunteers were studied os controls. Obserx'alions have been made while 
• Abitnct of paprr publisLod in full ia Uio Anmkan Iloart JoomnL JC'88-J4 (July) 1948. 
t ALtUvet pf paprr pubtishoA la lull la Die AnrncAa llosrt Jotimat (In preu.) 
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the individuals breathed pure osj-gcn, with and without positive pressure 
up to 4 inches (10.2 cm.) of walCT, while they stood upright, and while they 
walked on a i)ower-dri\’cn treadmill at 1 7 mites (2.7 kilometers) per-hour. 

In normal persons at rest, ovimcler readings indicated that the arterial 
saturation was increased by from 1 to 5 percentage points (mean 2.7) in an 
average time of 1^3 minutes when pure oxygen was breathed. Addition of 
positive pressure to the oxjgen supply caused no further change in the 
o\imeter reading 

In resting patients with cyanotic types of congenital heart disease the 
arterial oxygen saturation averaged 71 per cent, ranging from 45 to 91 
per cent salurntion. Oximeter readings were increased from 2.0 to 16.5 
percentage points (me.'in fi.2) in an average time of 3.0 minutes when these 
patient', hrcalliMl pure oxygen When the oxygen was gueu with posith’e 
pressure, oximeter readings incrc.isc<l, on the average, an additional 1 6 
percentage points. 

The norma! group s!iowe<{ no significant change in their arterial oxygen 
saturation when they assumed the upright position or when they exercised 
by walking on a treadmill at 1 7 miles per hour for 5 minutes The oximeter 
readings of persons with cyanotic types of congenital cardiac defects de- 
creased, on the average, 2.4 percentage points when they stood upright, 
and decreases ranging from 3.5 to 19.0 percentage points (mean 10.9) 
occurred when they walked on the treadmill at 1.7 miles per hour for an 
average time of 3.5 minutes. 

Simultaneous arterial s.amples and oximeter readings obtained both at 
rest and during exercise in a smaller series of patients indicated that the 
saturation changes recorded by the oximeter were less than the changes 
found by the Van Slyke analysis of arterial blood. Nei'ertheJess, use of the 
oximeter in these tests has proved a valuable objective adjunct in assessing 
the degree of dysfunction in such patients both before and after surgical 
corrective procedures have been attempted. 


TRENDS IN THE TREATMENT OF VARICOSE \T:INS FROM THE 
HISTORICAL AND PRACTICAL VIEWPOINTS* 

FREDERICK L. SMITH 
EXAMINATION 

During the general examination in the clinical service, patients are sent 
to the section which is concerned with venous therapy for evaluation of 
varices of the lower extremities, if such are present. If the patient is nervous 
Or excitable, a sedative agent such as phenobarbital U nilministereil when 
the patient arrives in the section. The patient, properly prepared, is asked 
to ascend steps to an examining platform. The patient is examined for any 
abnormalities such as lipedema, nevi which suggest the possible existence 
of arteriovenous hstula or congenital cavernous hemangioma, lymphedema 
• Abstract of p»per ptibJishcd i» full In The Mississippi Doctor. SS 2S9-8as {Peb ) 1918. 
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praecox, hcmia-> o! iniiscle sWhs, arlcm! diseases. fOlliroinelalRia. 
thrombophlebitis. Ihrombo-angiitis obliterans, dcnnalilis. ulceration in- 
cluding tj-pical stasis ulcers, malignant and ischemic ulcers, ulcus inc«licii- 
mentosum, ulcerative colitis and ulceration of fungous origin. The method 
of palpation and percussion, commonly known as the Schwarz lest, is per- 
foTTQed to determine the patency <vt Uic greater saphenous vein. This i-. 
accomplished by the physicMii s pladiig the fingers of the left hand over 
the fossa ovalis and the dngers of the right h.ind over Uic cnlargcil vein in 
the leg of the patient. A wave both ways in the cohiiiin of blood iinlicnlcs 
venous incompctency. 

The lesser saphenous vein is evamined by placing tlie patient iu the 
supine position, elevating the limb, collapsing the veins, placing a tourni- 
quet at the groin, grasping the popliteal nreh or using n tourniquet at that 
level and requesting the patient to stand. Hand pressure or the tourniquet 
is then removed, and if the les.ser s.iphcnous vein is incompetent. hloo<l 
will surge down the vein, after winch the tourniquet in the groin is removed. 
Incompetent perforating vessels are ol^eiwcd nlien the tourni(|UC'ts are in 
place in the groin nith the veins collapsed: the patient stands and filling 
occurs immediatclj below the tourniquet. When evaluation 5s compleletl. 
the patient returns to the consultant, nho notes tlic findings UTittcn in the 
history and after appraisal of the |)atienl*s genera] evnininatiun, refers him 
back for treatment if the clinic.al findings warrant. 

TREATMENT 

Position of the Patient for Injection Treatmeot.^The position of the 
patient for injection treatment should be the same as for e.Yaminntion, so 
that the patient is in the most convenient position for the physician. Tlie 
patient is requested to mount the steps and stand orv the Irealivvent table, 
supporting himself by grasping the uprights of a ^ inch iron pipe frame 
which extends upward 70 indies, has a width of i5 inches and .1 crossbar 
at the lop, above the table. The table is 33 inches above the floor. Tlie steps 
OB the table are 10 inches wide, so that the patient has a gonvl tread in 
descending. Guard raib can be use<l lo assist in descent. 

Test Dose. — Before the test doie of 0.5 to 1 c c. of sclcrcsing holutiuii is 
injected, the patient is asked if previous injections have been carried out 
and, if so. whether any untoward reactions occurred. If reactions did occur 
the phj'sician who*lreated the patient previously is askefl by wire for 
informallon If reactions did not occur, injections are carried' out. The 
otdinatj' varix is injected by means of a syringe of S to 4 c.c. capacity and 
a 26 gauge needle ^ inch long This needle is sufficient to enter any super- 
ficial incompetent vein. Spider-web types of vessels are injeclcd lilbfac- 
tonly by filling the syringe sv quarter full of the solution of sodium mor- 
rhuate, shaking it to produce suds, and injecting the suds. The bubbles 
pass readily up the plexus in the sKn. The needle is removed, the area b 
massaged, and a sterile pad is applied over the site of the puncture and the 
area treated. 

Allergic Reactions to Test Hoae . — These reactions occur within a lew 
minutes to several hours after injectioD of the initial test dose. Erythema 
w ith intense pruritus appears, or possibly large urticarial wheals resembling 
active exacerbation of hives develop. The subcutaneous injection of 1 c.c. 
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of a 1:1, OUO dilution of cpiocphrinc usually causes the cutaneous mani- 
festations to subside. Ilarely, shock results in which the blood pressure 
decreases markedly; the patient becomes weak, sweats profusely and re- 
<iuircs from a few minutes to three or four hours before recovery occurs. 
The •ifomnentioiicd solution of o|>inc;>hrJnccan be injected siihculaneously 
and intravenously and. m case of impending pulmonary edema, the admin- 
istr.ition of fcc gram (O.OOdtw gm.) of atropine is advisable. Xinety-five 
per rent o\%gtn ami a per cent carbon monotidc and a cardiac stimulant, 
siicii as tafleine nr soilium ben/u.tte, uiaj be uilimiiistcred. 

Jlenctionit lo Test Dose — The iwticnt may feel faint or nauscatnl. 
This usually can be controlled by having the patient sit, lower the head, 
and then raise it against pressure. A whiff of aromatic spirits of ammonia 
usually suffices to induce deep breathing On rare occasions, crainjis in the 
b.'ick which interfere with respiration because of intercostal spasm frighten 
the patient and nUo the physician, if be b not aware of what b happening. 
The sacrolurub.ir picvus causes such sp.istic muscle reactions, if it is stimu- 
lated. Assurance to the patient and stroking of the patient’s back for a 
couple of numilcs relieve the condition. Vision has been rcimrfed to be 
alTcclwl Hematuria U a rare occurrence 

Hospitalization. — If no allergic reaction occurs, a varicose-veiti history 
sheet is made out and if Mirgical ireatnienl Is rcquircil, liospiul forms also 
arc made out and t.ikcn to the hospital assignment desk. If the patient is 
to undergo liilnlcr.i! ligation of the greater or Jcs>cr snpbenous seins, hos- 
pilulizatiou of one night b rocomnicnded, during which the patient is excr* 
eised at least three to five miimlos each hour during the following tnehe 
to eighteen iiuurs. 

Ligation. — In the pcrfornumcc of operations, a surgical operating room 
is l»st adiiptctl for the purfiosc, Begional block anesthesia is used as de- 
scribed liy Scldoii, w ho administers a 5 per cent solution of a local anes* 
Ihclic agent (metjenine), using alioul 70 cc. in different areas. A lower 
abdnmiral ipiiKlrant is inffitratnl to block the iliac and lumbar inguinal 
nerves, and the region of the femoral vessels similarly is infiltrated to block 
the sensory fibers prep ir.itory to operation. The dose at time of ligation b 
3 c c., in each e-vlrcmity, of n 5 per cent solution of sodium niorrhuate. 

Injection. — The next ikiy the pallenl reports to the treatment section. 
If considerable systemic reaction is manifested by nausea or malaise, noth- 
ing i% done until the patient feels better. Ileaction occurring in the extremity 
usually is observed Co extcnif from the groin down onto the leg among 63 
to 72 per cent of patients. From the lower iwiiit of thrombosis, local injec- 
//oniscotnettenced. An average of S to -fee. oisoluihn is injected each day. 
Occasionally injection is carried out in both the morning and afternoon, in 
which case 2 c.c. of solution b injected ot-cach visit. In 1946 the average 
mimber of injections per patient was seven. The length of the patient’s stay 
is ten to thirteen days after ligation. 

COMPtICATIONra 

In the carrying out of subsequent sclerosing treatments, extravascular 
injections arc neutralized by the instillation of botonic solution of sodium 
chloride in the area of Uie spill. With care, extravascular injections should 
rarely occur, but in spite of good technic, tliey occasionally happen. De- 
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bridement or excision may be required, de^nding on the extent of damage. 
Pulmonarj’ embolism occurs rarely; the incidence is about one in eveiy 
685 patients treated. One death was recorded among nearly 11,614 patients 
treated. At the least sign of compKcations of the upper part of the respira- 
tory system, the patient should be hospitalized and anticoagulant treatment 
should be started. Possibly deep venous ligation ought to be carried out, 
depending on circumstances in the indhidual case. Radiography does not 
always reveal the trouble, especially if tbe infaret is minimal at first. Several 
daj’s may pass before a roentgenogram of the thorax shows anything; it 
may disclose nothing at all. To relieve clear-cut involvement, I have placetl 
the patient in the Fowler position, strapped the chest to restrict its move- 
ment, and placed the patient in an oxygen tent containing 50 per cent 
oxygen, especially if the patient is cyanosed. Morphine sulfate is admin- 
istered to slow respiration, and a sedative agent is administered by rectum 
to keep the patient in a semicomatose state for several days. These measures 
ensure the patient’s quiet and freedom from worrj', which are helpful not 
only to the patient but also to the physician m his management of the pa- 
tient and his relations with relatives. 

CONTRAINDICATIONS TO TREATME.NT BV INJECTION AND 
BY COMBINED LIGATION AND INJECTION 

Conditions which, if present, constitute contraindications to tbe treat- 
ment are: (1) any disease associated with a poor prognosis as to life, such 
as congestive heart failure and coronary sclerosis; (2) uncontrolled diabetes 
meUitus; (3) blood dyscrasias, except mDd types of hypocbromic anemia; 
(4) severe hyperthjToidism; (5) acute infectious diseases; (C) pregnancy, if 
sclerosing solutions contain quinine in any form; (7) abdominal tumor; 
(8) occlusive arterial disease in the affected extremity; (9) active cellulitis, 
lymphangitis, or pyogenic infectionsof the affected leg; (10) recent throm- 
bophlebitis involving the deep veins of the thigh and veins of the leg, and 
(ll) extreme obesity. 


THE ROLE OF CHRONIC THROMBOSIS OF THE PORTAL VEIN 
AND ITS TRIBUTARIES L\ THE SYNDROME OF SPLENIC ANEMIA* 

-MAVIS 1’. KEI5EY, IIABOLD E. RODEU'reON *vp nERBERT Z. nilTTN 

Thrombosis of the splenic and portal veins and splenic anemia, or RanlpK 
sjnuronie, arc often seen together in the same patient, Despite numerous 
imcstigalions the causal interrelationships of the tno processes are still 
not understood. The problem Im assumed new importance now that some 
relief may W offered to patients so afllicteil. Until recently tlie only cor- 
rective measures available for relief of porta) congestion in tJiese cases were 
splenectomy, omcnlojiety and injection of esophageal varices by means of 
the csophagosoopc. Splenectomy is only partially effective, since it reduces 
publlstied in fuU in Sinseo. Cjufcolofyand ObaUtrics. W-SSO-eOS 
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lie portal blood flow by only 20 per cent. The value of omentopexy and 
injection of esophageal varices has been equivocal at best and these pro- 
cedures are rarely used. Most recent efforts to combat porta! obstruction 
are by splenorenal and portacaval anastomosis ns advocated by Clakemore 
and I«ord or by extensive gastric resection ns described by Baronofsky 
and Wangensteen. 

Splenic nncmh, or Bantt’s syndrome, as Banti finally described it in 
1910, was thought to be the result of an undiscovered infectious agent 
brought to the spleen by the arterial blood to produce splenomegaly and 
passing on to cause sclerosis in the splenic and porta! %'eins and cirrhosis 
of the liver. The nnemLi and leukopenia were thought to result from de- 
pression of the activity of bone marrow by the toxic agent. The character- 
istic microscopic finding in the spleen nas "fibro-adenia" or fibrosis of llie 
pulp and malpighian bodies with retention of the normal gl.indlike struc- 
tural appearance. 

Several diseases, including Gaueber’s disease, chronic hemolytic anemia 
and some forms of leukemia, hai'e been segregated as specific entities from 
splenic anemia while dorens of suggestions have been advanced as to the 
etiology and pathogenesis of the remaining laige number of unsolved cases. 
Wo can divide these suggestions Into three groups, each with numerous 
variations. First is the suggestion, simiLir to that of Banti, that Uie spleen 
is involved primarily, the changes in the veins and liver occurring second- 
arily ns a result of liberated toxins. Ravenna’s idea of a primary active con- 
gestion in the spleen and Pemberton and Kiernan’s idea of an intrasplenic 
arteriovenous shunt may be included in the first group. Second is the sug- 
gestion that the spleen has a secondary role. This considers the process 
either to be a simple obstructive, congestive splenomegaly or to bo a con- 
comitant manifestation of hepatic disease. Third, the most reasonable 
suggestion is that splenic anemia is a symptom complex common to a mis- 
cellaneous collection of diseases in wliieb the spleen has either a primary' 
or a secondary role. These diseases include splenoportal thrombosis, hepatic 
cirrhosis and chronic infectious splenomegaly. 

Several important questions arise w hen one attempts to decide which of 
these assumptions is most tenable. ^1i.at is the actual cause of the splenic 
and portal venous disease seen in many cases of splenic anemia or Banti’s 
syndrome? It is important to know if these i-enous changes are secondary 
to toxins or tlirorabogenic agents liberated by the spleen, as first postulated 
by Banti, or if they result from causes completely unrelated to the spleen. 

If the causes are unrelated to tbc spleen, does the obstruction and conges- 
tion caused by chronic splenic and portal thrombosis produce the sjileno- 
inegaij ? For comparison, does the portal congestion encountered in cases 
of hepatic cirrhosis cause splenomegaly or does pure chronic passive con- 
gestion encountered in cases of prolon^d heart failure cause splenomegaly? 
Finally, what is the incidence of portal congestion and what are its causes 
in cases in which the clinical diagnoris is splenic anemia? 

MCTHOD 

In an effort to answer these questions nehave made a clinical and patJj- 
ologic analysis of data on several groups of cases in which necropsy was 
performed. There were sixty-one unseleeted cases of chronic disease of the 
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Iwlic origin of liiis change. The ractlU was ihickcneil, showing a cellular 
response where there was overlying recent thrombosis. Muscle fibers were 
replaced in great part bv fibrous tissue. The adsentitia also was thickened 
by an abnormal amount of fibrous tissue and free cells. In the phlebitie 
grouj) the process was predominantly infiaiiimalorj , characterized by 
jHilvniorjihonuclcar cellular infiltration Thrombotic clots were completely 
n\(Tdiailowc.l by Mippnr.alion In twocsiNCs of protracted pylephlebitis. In 
achlition llicre were cases depicting all deuces lictnccn almost pure throm- 
bosis and almost pure suppuration. 

Kiglit cists fUted tbo often tpioletl dcstnplioiis of plilebosclcrosis and 
were pnibabh tlie result of ancient Ihroinliosis ils evidenced by scarring of 
tlie metiiii and atbenlUiu. ibc presence of caiialiculi and iron deposits anti 
the (intling in pn.vetl llirombosis of seiioiis segments which arc identical to 
phlelKisclerosis Althougli there was no substantiating evidence, m some 
of these cases the cliangcs mav ha\c been the result of developmental 


stenosis «)f the jiortal vessels. 

Tlie technical tlifricultics of vascular surgery and the fertile soil for post- 
operati\c tiiromlxisis in most of the cases arc obvious. The process was 
usually progressive with rcpealetl tlir«mbo>os superimposed one on tlie 
other and showed various stages of organization in diiTcrcnt scpiems o 
the veins rurlhcrmore, in only n few eases was the disease limited to the 
splenic or the common jiortal vein; it usually oxlendixl to inso sc wo or 
more major s eins or into tiic smaller collateral veins, obslnicting them and 
exaggerating the portal obstruction. Incidence of \cnoiis involvement was 
as follows; common porUl, forty-six cases; splenic, forly-foiir; mtrahepatic 

branches, forty-one; and uicscnlcric, twenly-tlirec. 

Cavcrnomiitons transformation was a finding associated with both the 
IhromlwUc and the phlebosclerolic vessels and was interpreted as new- 
formed collateral circulation. Neoplastic obstruction was seen m five cases. 
In onlv one case, that of an eighty -two year old man. was there a smal 
primary atherosclerotic obstniclion which involved the splenic \cm. 
Superimposed terminal thrombosis was seen m for^'-three ca^s 

Splenomegaly in Chronic Splenoporlal Venous Disease. Of the sixty - 
one cases of chronic disease of the portal veins, forty -four w^e sm a 
study the elfect on the spleen of chronic venous obstruction. SevenU -three 
per cent of the spleens were enlarged and the mean weight was ’ 

even though there was an extremely wide range. For those cases m ^ ch 
there w as splenic enlargement no cause outside of venous obstruction could 
be found to account for the enlargement. Associated cirrhosis or toxemia 
of infection could have caused it in only a few cases. M hy. then, 
all the spleens enlarged? Because scsxral factors in addition to con- 

gestion influenced the size of the spleen. First, the presence of old infarcts 
with parenchymal destruction definitely presented enlargement m two or 
more cases One of tliese spleens weighed 35 gin. and w as compostd chiefly of 
scar tissue. Second, there tendetl to be less enlargement among the older 
patients, owing to their naturally diminished splenic function an bl^d 
flow. In three cases of complete splenic s-enous obstruction in ^ t c 
patients w ere more than seventy-three y cars of age no colla era! orcu at lo 
splenomegaly or other evidence of portal congestion esc oj)ci • . , 

c.«, of ,ni„i.n,.l porUI ol„traclion or .cU-Woped collateral c.rculalK... 
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there was !ess enlargement. Fourlh, and most important, was the duration 
of obstruction, for in eleven cases in which the duration coiJd be reasonably 
determined to be less than two years the splenic mean weight was 315 gin. 
while in thirty-one cases in which obstruction had lasted for two years or 
longer, the mean weight was 910 gm. 

The histologic appearance of the spleens in most of the cases was uni- 
formly alike and was remarkably similar to that of so-called splenic anemia 
or Banti’s syndrome. Tibrosia o! pulp and malpigbian bodies with reteniion 
of normal architectural structure was seen in both large and small spleens. 
Reticnlo-endothelial hyperplasia and perimalpighian fibrosis were more 
common in the larger than in the smaller spleens. 

Splenomegaly in Ciithosia and to Heart Failure.— Cirrhosis of the liver 
when associated with portal congestion produces a high Incidence of spleno- 
megaly (mean splenic weight: 544 gm.). Tliis is shown in S5 per cent of the 
Iwenty-six cases where definite e\ndencc of intrahepatic portal obstruction 
was found. Portal congestion was determined in these cases by the history 
of gastro-csophageal hemorrhage and ascites and the presence of increased 
collateral circulation. 

Mclndoc pointed out that portal ohslniction in cirrhosis results from 
<lerangeraent of the intrahepatic portal veins by growth of hyperplastic 
li\w cells. The obstruction may be complete long before hepatic function 
IS appreciably diminished, so that in some cases of mild cirrhosis there is 
severe portal congestion. This was true in five of these Iwenty-sLv enses. 
Four spleens ncre not enlarged in spite of distinct portal congestion and 
no cause was found to explain this. Contrary to Housselot’s opinion, the 
ilegrec o! obstruction did not always determine the degree of splenomegaly. 

llistotogicchanges in the spleens in most of these cases were .similar to, 
or identical with, those of chronic portal venous disease or sidenic anemia. 

In the twenty-fn e cases ol cirrhosis in which no evidence of portal ob- 
struction was found, the mean weight of the spleens was only 381 gm. The 
lack of obstruction in these cases may be e.xplauied in twenty cases by the 
slight degree of cirrhosis. Since sex'erity of cirrhosis and severity of portal 
obstruction are usually of about tlie same degree it is difficult to determine 
n helhcr the cirrhogenous toxins acting on splenic parenclij'ma or the portal 
obslruclion plays the principal role in splenomegaly. Apparently, as Ivlc- 
Michael believ^, boUi factors play a part. Histological^’ these spleens 
usually showcil the early signs c^racterislic of splenic anemia. Some con- 
gestion WHS seen, although there was no evidence of it elsewhere in llic 
jwrtal system. Perhaps the short duration of the disease also played a large 
part in the lack of marked splenomegaly. 

Congestive heart failure of long standing failed to produce appreciable 
s]denomegaly {me.an splenic weight: 194 gm.), even though the histologic 
changes were those of marked chronic passive congestion and often simu- 
hated pie picture of splenic anemia. These findings seem to indicate that 
wironic passive congestion per se is not a cause of marked splenomegaly. 
Perhaps in onler to cause splenomegaly the portal pressure must be higher 
ih.nn that produced by heart failure, the congestion must be active instead 
of passive or there must be a high differential between portal and systemic 
venous pressures. 

Cases in MTiich the Diagnosis Was Splenic Anemia. — In the vast major- 
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5ty of Uie thirty cases In which the clinical diagnosis of S2)lcnjc anemia had 
been made portal congestion was present. From this group with congestion 
it will be seen that the surgeon may crpect to 6nd chronic venous disease 
in half the cases (14) and riirbosis in almost as many (11). The fourleen 
cases in which there was venous disease have already been described among 
the sixly-one cases in nhich there was chronic disease of the portal veins 
Many of those sixti’-one cases were alike both cltnicalli' and pathologicallj- 
uliclher diagnoscil sjilenie ancmin or not. Also in the group of 100 cases in 
which there was hepatic cirrhosis the cases with splenomegaly were similar 
to the eleven cases of splenic anemia ntth cirrhosis As previously shown, 
histologic changes in the spleen are usualls' the same for splenic anemia, 
cirrhosis and chronic disease of the porta! \cins. 

Thc'e findings indicate that the changes form a pattern which may 
apjtear in response to more than one cause Wmn cirrhosis or chronic portal 
venous disease is Tnnnifcste<l clinically by splenomegaly, and by anemia 
and leukopenia as a result of secondary splenic ov’eracliv'ity, the dia'jnosis 
of splenic anemia is often made. It is easy to make a diagnosis based on 
such findings whereas it would be difCcuU to discover the underlying 
process. 

In three instances of splenic anemia there was congestion with no ap- 
parent portal obstruction. These may be examples of a unique disease. The 
hjliolhcsis of Pemberton and Kieman that the portal congestion is a result 
of intraspleoic, arteriovenous shunt may explain these cases. Determina- 
tions, at the time of operation, of blood flow through the spleen may provide 
valuable information on this hypothesis. The two remaming eases of splenic 
anemia had no portal congestion or obstruction and demonstrate something 
we must not forget: that the syndrome of splenic anemia may be produced 
in an occasional patient by a cause other than portal congestion 

CONCLUSION'S 

A well-etablished cause outside the spleen can he found to account for 
chronic disease of the splenic or portal veins in most cases. No evidence 
Was found which indicated that toxins liberated by the spleen cause the 
venous disease. 

The most common tj-pe of lesion in the veins in chronic disease of the 
portal vein is chronic thrombosis. In the cases of severe so-called phleho- 
sclerosis the condition is the result of ancient thrombosis. Neoplastic inva- 
sion occurs in a few instances and atherosclerosis in a rare case. 

In the majority, hut* not all, of the ca-cs of chronic disease of the spleno- 
portal veins splenomegaly is associated. Several factors other than portal 
obstruction influence the size of the spleen in these cases. Those which tend 
to limit the degree of splenic enlargement are splenic infarction with paren- 
cbynial destruction, advanced age of the patient, well-developed collateral 
cireulation and brief duration of the obstruction. 

Cirrhosis of the liver often produces splenomegaly and the complete 
clinical picture of splenic anemia, but the pure chronic passive congestion 
of prolonged heart failure does not produce splenomegaly. 

Splenic anemia ia not a specific disease entity. The syndrome can be 
produced by a number of diseases; the most common are chronic spleno- 
portal thrombosis and hepatic cirrhosis 
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MALNTENANCE OF VASODILATATION OF THE EXTREM1TIF,S 
OF NORMAL INDIVIDUALS FOR A PROLONGED PERIOD BY THE 
INGESTION OF TWO TO FOUR SDBSTANTUL MEALS IN CLOSE 
SUCCESSION* 

Gn\CE M Riyrn a\» ciiarlks 

Since it has been sliown by various invesligatori Unit there is a significant 
rise in the cutaneous temperature oJ the fingers and toes after the ingestion 
of a substantial meal, and a definite increase in the rate of blood flow (cubic 
centimeter per minute), the question arose as to n hellicr the rise in cuta- 
neous temperature of the fingers and toes could be maintained for an addi- 
tional period by the ingestion of three or four successive substantial meals 
Thirty-five observations, each involving se\-cn to eight hours, were made 
of the cutaneous temperatures of the extremities of twenty-four normal 
persons. For the most part, these persons had low basal metabolic rales 
and cold feet In twenty-sLx observations, three successive meals « ere given ; 
in nine, four successive meals were given ; iu two, In o successive meals nere 
given. In only four instances, with the first meal, was there no rise iu the 
skin temperature of the extremities of those who ingested three meals, and 
in only one instance was there no significant rise in this temperature nitli 
ingestion of the first and second meal, but there was a definite rise after 
ingestion of the third meal. Two of the same persons who received four 
meals one day also received three meals on another day, and agaia there 
was no significant rise in teoiperature with the first meal. In general, n rise 
in the cutaneous temperature of the extremities could be produci?il and 
maintained for a period of seven li> eight hours by means of ingestion of 
Micecssive meals 


A CASE OF CHRONIC NEPHRITIS IN CHILDHOOD WITH LATER 
DE\’ELOPMENT OF SE\'ERB HYPERTENSION; RENAL BIOPSYt 

F.VIU. I StULMFD. ARClin: II I»VGGK\STO''S and HOWVRI) II. RUICIIKM. 

^ ^ .V ca«e of hyi>crten^ion in a while iiun, twenty-nine j etirs old, i-, rej>orlc*l. 
1 he p.itient had bail glonienilonephrilis at nine .'carsof age wliicli clinically 
had progW‘v'AHl to latent chronic ^onienilotiephrilii. At the age of nineteen 
hypcrlcnsiou deyclopctl. ILmal function rcmaintil good throughout the 
cour^ of both diseases. Ifil.-ttersl CTmj»atheclomy was jicrformeil and the 
result WM satisfactory. Biopsy of the kidney and muscle confirmwl the fact 
that diffuse arteriolar disease was present, but no evidence of chronic 
glomerulonephntis was observed. 

• Abftnct of psp«r publUbnt in full in tlie Ameriesn iuunul of I’hi jinlr.£r 5 -. ]5S I-SS-ISS 
Uin ) 1918. • 

I AUlnet of ptprr »»ibiniUfd to the Aniuls of JoJpmi! .Mpdirinp, 
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CONDITIONS WHICH RESULT IN INCREASED PRESSURE WITHIN 
THE LESSER CIRCULATION* 

C. ALLKN (;00» AN» TIIOMAS J URV 

H%I)crlcn>iim wiMiiii llic circulation may arise under a variety of 

circumstaticet. Until (lie recent licvcIojHiicnlof (he procedure for cathetenza- 
Uon of the lieart, there was no practical methwl for measuring the pressure 
in the pulmonorj* circuit. Recognition of pulmonary hypertension dciiemled, 
therefore, on a knowledge of the various mechanisms capable of producing 
it and on the recognition of the secondary phenomena resulting from its 
presence. Although new knowledge concerning pulmonary lyfiertension 
Undoubtedly ^\ill be disclosed by catheterization, it Is well to review the 
information w Inch can be gained w itlioul resorting to this procedure. 

Any mechnnisin which leads to iiicrca<«^^! pressure in the lesser circuU- 
Uoti increases the work of the right ventricle. If this Increased pressure 
persists, Jiypcrlrojiliy of the right ventricle results. Arteriosclerotic changes 
in the jnilmoiiar j arteries follow and over a period of time, when the reserves 
are exhausted, failure of (he right side of (he heart ensues. In certain con- 
ditions in which raphl development ol pulmonarj’ hypertension occurs, 
dilatation rather than hypertrophy of the right ventricle takes place. This 
change is reversible if the cause of the increased pressure is eliminated. 

Tlie signs of pulmonarj' hypertension which are disclosed to the roent- 
genologist arc (1) enlargement of the pulmonarj’ arteries and of the outflow 
tract of the right ventricle (conus) and (2) enlargement of the right side of 
the heart. If incompetence of (he pulmonary valve I's added because at 
dilatation of the right ^cnlricle, the phenomenon of “hilar dance,” an 
exaggerated puUation of the pulmonary arteries in the hilus of the lung, 
also may be seen. 

The sign which is present earliest Ls enlargement of the pulmonary arterj' 
and of the outflow tract of the right veDirieJe, the pulmonary conus. Usu- 
ally the enlarged pulmonary conus can be seen as a convexity of the upper 
portion of the left border of the cardiac silhouette. In the right anterior 
oblique position this convexity is more marked and this portion of the heart 
shadow may bulge into the retrosternal space. 

In addition to enlargement of the conus the branches of the pulmonary 
artery in the hilus of the lung may appear dilated. Schwcdel stated that the 
descending branch of the riglit pulmonary artery normal^’ measures 
heinves aad J i J.v Jhjjvwj/w. TJjesff Sguj-cj ^vwJy if 
genograms are employed and the artery is measured in its upper portion 
perpendicular to the bronchus which defines its medial border. 

Enlargement of the right ventricle iisuallj' appears on the postero-<jnte- 
rior roentgenogram of the thorax as enlargement of the Iieart shadow to 
the left. The duapliragmatic segioeat of (he heart is found, in (he left 
.anterior oblique position, to be increased in size and its ventral Iwrder is 
roun«ied. Enlargement of the left ventricle wnU. in this position, produce 
a rounding of the <!orsal border of the cardiac shadow. As enl.irgcmenl 

* Head at tlie meeting of tbe .\ine«caii lloratgeD Hay Society, AtLmtic City, N'ew Jersey, 
September 17 , 1917 . 
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processes the tricuspid valve may become mcompclent and tlic richl 
to t*rS '"’“'■ectorat of the heart shadow 

heSt omdlTv ""“'e'oo’os^l "iU *=0 a convex left border of the 

S ™ V h 1 ’’ ™'”eement of the cardiac silhouette. The aortic 

erfal a,iraST°tu‘ "r' ‘>‘0 hoart on 

Its vertical axis, and the hilar vessels may be dilated. 

CAUSES OF PULMONARV HITERTEXSION 

cJJl^eriZlhr^w' “«fe pulmonary hypertension maybe 

beyond the pulmonary eSuTV 

tem. (3) abnormal shuSts^blof^fmm ^ Pulmonary sys- 

circutaUon and (4) kj-phosLlloS. ^ Pulmonary 

Obstruction beyond the Pulmonarr Svsipm — TJ,ra » 
causesorpulmonaTyhypertensiond..JL K 1 .• ^ ^ common 

system are mitral stenLis and a failine pulmonarj- 

mstance the vessels of the Ia.**.,. .«• ? 'entricle for any cause. In either 

blood stream from the lunes U imSd^r I efferent 

arteriosclerotic changes develoo in*^rl‘ mitral stenosis 

which further adds to the burvlAn ! of the lesser circulation. 

gram, mitral stenosis oroduce. e ( nn°ns, os seen on the roentgeno- 
best be demoitmted mentv71w'^rt"‘ ?' Tl-ia enn 

the barinm.filled esophagus^with thrMtimt'^','l.°‘‘'T' »' 

position. * patient m the right anterior oblique 

ou°“; eTrerfatta mX”."? ■"■'““"-I’ 

pnlmonary vessels my be 

fhe small and medium-sized branch ^ r embolus or a thrombotic process, 
become occluded io^e cturs^of sttf ^uionarj- arterial tL may 

extensive metastatic carcinomatosis Th * V uuemia, schistosomiasis or 

sclerotic or they may undergo oblitcraUre arterioles may become 

pulmonary dise.vses. Flnallv tliA <-» -ii with many 

cmphvscma and in ridesiLr' >>= obstracled in 
lifcrculosis and pneumoeSniosis’^ f™”'' 

circulation n'm HSb' 

™ngcnil„l lesions of this t™ < ^ The most common 

defret and butemb.aeherWndrom r “''Icnosus. interatrial septal 
stenoA). Rarely a shunt 

Sion because U,e lhomcir,WoraU,7llJ'^ hnterlen- 

emphysema in the lung. It U a atelectasis and of 

of heart failure. Bdchniann has shown hunchbacks die 

deaUi was clue to failure of the right side of'th'^'^''T''^" 

ancarlyroenlgenologicc!iagnosisis^BAn*^i and one in which 

embolism. In m.nyLes - 
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SO typical that roentgenologic aid is unnecessary. In others, particular^’ in 
those in which the clinical features are minimal or misleading, the roent- 
genologic signs may be of inestimable aid in arriving at a proper diagnosis 
^^ostcrma^k has staled that the roentgenologic sign of pulmonary 
embolism unaccompanied by infarction is a decreased density of the seg- 
ment of lung siijijilicd by the occluded artery. Thb appearance is due. he 
has said, to the lack of blood in that portion of the pulmonary arterial tree. 

In many instances the roentgenologist may see the signs of acute cor 
pulmonale (fig. 55). These are dilated pulmonary vessels in the hilus, en- 
larged conus shadow and cnlargctl heart. It is probable that the sudden 
change in pressure in the lesser circulation is due to generalized spasm of 
the arterioles of the lung as svell as to occlusion of a larger vessel. At any 



Fi;. SSo. Before operation. Tb« aite «nt) ^ape of (be heart and putmonaiy arteriea are 
aymul 6. Fourteen days after eholecyalectomyandoneday after Ibe onset of pain in the risbt 
aide of the tboras. SIgua of acute cor puioonale are aecit in tbe dilated pulmonary arteries, en- 
larged heart and convex upper segment of tjie left border of tbe cardiac shadow. Tbe patient 
died a tew hours after this roeotgenogram was made. An embolus in the right pulmonary 
arUiy vai found at necropsy. 

rate, if the patient survives, canalization of the occluded artery takes place 
and the pulmonary hypertension subsides. Eventually the heart and pul- 
monary Vessels return to normal size. 

It is Well to point out here that a roentgenologic diagnosis of pulmonary 
embolism based on the signs of pulmonary hypertension is often possible 
before the roentgenologic signs of pulmonary infarction and of pleural 
reaction appear. In such cases therapeutic measures can be instituted 
earlier, a feature which may save the life of the patient. 

SUMMARY AND CONCLUSIONS 

Pulmonary hypertension is a secondary manifestation of a wide variety 
of conditions which exert thrir effects either by obstruction of the lesser 
circulation in or beyond tbe pulmonary circuit, or by shunts of arterial 
blood into the pulmonary circuUrion. Regardless of the mechanism respon- 
sible for its production, pulmonary hypertension is recognized by the 
secondary effects on the cardiorespiratory system eventuating in right 
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ventricular hvperlmphy or dilatation, changes chanicterized rocnlgeno- 
logically hy enlargement of the pulmonary' arlerj' and conus. Absent ot 
enlargement of the left auricle is eWdence that the obstruction is witbm 
the pulmonarj' circuit. • i • i 

Early diagnosis of pulmonary embolism, especially in those cases m wliicti 
minimal or misleading clinical features occur, is possible by the recognition 
t)f the roentgenologic signs of acute cor pulmonale. 


THE USE OF DICUMAROL AS AN ANTICOAGULANT: 
EXPERIENCE IN 2.307 CASES* 

KDO \R V ALLKN'. EIJO \R .V. HINES, Ja., W.ALTER F. K^'ALE aso 
.\'EL‘=«N \V. ILVRKER 

Six years have cliip>-eil since the first report on the clinical use of dfeu- 
niorol. Since that lime there hits'c liecn a miml)er of clinical reports by our- 
selves and ntbcTs. The lilersiturc has l>ccn reviewed previously. It is the 
purpose of this prosentution to conshler this neiv therapeutic tool in the 
light of six j curs' experience, 

Dicitninroi U u pure chemical compound uhlcli may be rceovcrc<l from 
sjmilwl sweet clover and which has been prepared sj'nthclieaily. The dis- 
covery that it is the agent which causes si>oiled sweet clover disease of 
aninmls which is cluraclcrizesl hy hemorrhage, the determination of its 
chetnicnl (oruwita. the synthesis of it and other studies by Link and Ids 
o'cmctatcs mark im ejioch in research which is ndmirubly prcscnlwl in the 
\lnrve)' leclnres for li>W-lUtl.T>ieumarol inip.iirs coagulation of the blood, 
in VIVO, by d<‘prx*s.Mtig the valiie> for prothrombin. When used rliniciiHy 
it 1ms no other signincant cfTecl. except that hfinorrhage may ivsnlt when 
the concentmtion <if prothrombin in the blooil is fliminished too greatly, 
Diciimarol is not an idea! nnlico-ngulunt because its cfTecl is dchiywl for one 
to two days after oral adminislnition. Itcoiusc its cflect pef-sisU for seventi 
d.aia after illsconliniMncc of administration and because judicious use 
nxjuires the scr\’tces of skillesl aiwl cxpcricnce»l lalmnilory jwrsonncl. 
Ilejiann, the only oilier unticnagukxnt av*iu!nble for clinical iiv*. hiLS the 
a<lva«tage of sjiiick action fwithin n few minutes after intravenous inji'C- 
turn) and quick cevs.-ition of action (about three hours after injection). A 
furtlier advantage is the satisfactory ailmmulmtion of it without **la1>on»' 
tory con t ml.’* 'I he disadvantages of use of heparin an* the relatively great 
cost and the nersl for |nrcntrral adinimslmtion. 

Ucjrtriri ami ilieuinaro! are not csiiiipelilnrs for clinical iisc; llie use of 
one cs>tii}>lpmcnls the use of the other. In many irisUnces they should lx.* 
Hsol together. Heparin should alwas's lieustsi when an anlimaguUnl cfTecl 
>1 iictslcsl quickly and when rrliahle Ulmmloiy delcfiniimtion of the value 
for protlirombin in the bloo«l U nnl available, .tkhough it may be given by 
continuous administratirm. the intravenous inj'ection of 50 mg. of heparin 
(5 ee. of Milutitvn) ever, (o«p Invurs has tie\-n antbfaetor> for rliniesii use. 

• t'eim llt^ Iulrfnst Mnltriae C7;97I'5H1 (*»pt ) 191T. 
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Dicumarol should be iisc<l whenever un anticoagulant cITecl is needed over 
a pcriotl of days, weeks, mon(h<i or> cars, and whenever there can he reliable 
tlclrrminallon of the value for pntthntmbm in the blootl. When both a rapid 
and a pnilonge*! eftccl of un anticoaguhiiil are desirtsl, heparin and dicu- 
Miami fthouhl Ik* /(dirttnbtcrert Mmiillnncfuisly; adniiniMnitiofi of hepann 
should l)c discontiniiwl when dictimanil has pro<luct>d a s.itisfactory effect 
on prothrombin.* 

THE UOS4GC Ot' DICUMAROL 

The amount of dicumarol to Itc Mse<f depenils entirely on the %aluc for 
prothroiubin in the bioo<l after the <lfug has been ndiuintslcred on two 
•successive days. In our studies wc have ultcinple<l to mainfain tlic values 
for prothrombin in the bhiod bcin'ccii Ift per cent and SO per cent, since 
our c\})cricnces have indicnicsl llinl significant hemorrhage .seldom occurs 
when the value for prothrombin in the bloo«l is more than 10 jier cent and 
that intravaseid.ir thromlKids seldom occurs when the value for prothrom- 
bin is less than 30 i>er cent. U is {losslblc tliat dicumarol may be adtninis- 
tcrwl with s.Uisfuelon' results if the value for prothrombin in the blood js 
not reiluccd ns much as wc have indicalcil. 

The inexpericncerl may l>c confusctl by the use of the terms “jirothrom* 
bin (inie” and ‘'prothrombm i>erccntagc”. they do not have the same 
significance nor do they have a linear relationship The laboratorj’ should 
furnish to the cliniciau a churl by means of which lie may convert pro* 
thrombin time Into pfothrotiihin |»crccntage. i\ccor<ling to the technic used 
at the Majo Clinic, a norma! prothrombin time is seventeen to nineteen 
seconds; It prothrombin time of twenty-seven .seconds signifies 80 per cent 
prothrombin; tliirt.s -fis'c .seconds signifies 20 per cent prothrombin and 
fifty-eight seconds imlicatcs 10 per cent prothrombin. However, in other 
itistitutions where different thrombopfastins or technics arc used in the 
performance of the prothrombin time lest, ijuile different prothrombin 
times may correspond to values for 100 per cent, 30 per cent, 20 per cent 
and JO percent prothrombin. 

Three hundrcil milligrams of dicuuurol arc given on the first day and 
200 mg. on the second day. On eacli .subs«iuent day w hen the profhroiniiiii 
is more than 20 per cent, 200 nig. arc given. On any ilay when the v.due for 
prothrombin is less than 20 percent, dicuiiiaro! is withheld. There arc minor 
lariations of this [irograin <lci>cn<ling on hctishivUy or rc’>ht:{ticc of a pa- 
tient’s prothrombin to dicumarol, which have been discussed in another 
publication. 

THE DANGER OF HEMORRHAGE WHEN DICUMAROL tS USED 

Tlie sole danger associatetf with the use of dicuinaro! is lieniorrhage. In 
our series of 1,983 postoperative cases, minor hemorrhage (epistaxis, hema- 
turia and localized ecclijinosis) occurred in 3.4 l>er cent of cases anti serious 
bleeding (from ojicrative wouimI* or from the gastro-intcslinal tr<ict) oc- 
curred in 1.8 per cent of cases. One may expect minor blooding in alxjut 
one of each twenty-five postoperative cases and serious hfeeth'ng in about 

* RTiea Iwtfi heparin aiiJ itiiumacwl use*!. Wowl t’*r iJrlwujnalwij cl Ihe i«W« tor 
piwtliromliin slioiiiil Ijc tlrawti not Ie»» than three hours aflrr the U^t iiijertum of hrpiinii. 
since hcpanxi itself ftnxlilies the rrsutt of the test tor proJliniBjlan. 
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one of each fifty postoperative cases. There is a great difference between 
serious bleeding and fatal bleeding. Although marked bleeding from opera- 
tive wounds occurred about forty times during the course of treatment of 
almost 2,000 patients who had undergone operation, death from hemor- 
rhage occurred only twice. Careful study of the records of these two fatal- 
ities. reported in detail elsewhere, indicates that the fatal hemorrhage could 
not definitely be attributed to the effect of dicumarol. However, the two 
fatalities emphasize the ever-present danger of hemorrhage when dicumarol 
IS used. 


THE PREVENTION AND CONTROL OF HEMORRHAGE 
The best method of preventing hemorrhage is to use dicumarol expertly. 
\ en then, hemonfaage will occur. When cpistaxis, hematuria and local 
ecchj-mosis are mmor we do not ordinarily alter dosage but observe the 
pa len ^ or signs of more extensive bleeding. If bleeding from an operative 
wound IS continued or marked, sjmthetic vitamin K (menadione bisulfite) 
Should be administered intravenously in amounts of CO mg. and transfu- 
of fr«h blood should be used to restore the blood that has been lost. 
Ihe injecU^ of \ntamin K can be repeated at two hour intervals, once or 
twice as needed. » 


CONTRAINDICiTIOSS TO THE USE OF D1CU5IAK0I, 

“strain ttom ils use iu renal insufficiency, 
the brain or fninal the effect of dicumarol. after operations on 

disaskr breause bleeding in these regions might result in 

dirnma J I- bleed btsmusc 

iiecause of the tenSen.i-^f* i\^^ 1 **"*^^?*^ to bleed, in ulcerative lesions 
dise.'ises assooiatM n-'M •«» nutritional deficiencies or hepatic 

dS «heZ; use Ot” r T “•“'/"''brombin deficiency We 
of subacute bactpi-’ t '^P**®**^ adds anything to the treatment 

LX 2.013 POCTOPERATn-E CASES' 

arc shown in tabl7'l^n''83" ^ thrombosis 

n-as gi%en prophylaclically (table "W J^ystereclomy dicumarol 

in 4 per cent of sS S ^ experience has indicated tliat 

lion; death from nulmomirv * **‘™”d)osis occurs following opera- 

of pnlmnnar' 3, riZ f" ""b 1“ sh Sscs 

It lition'to the cases »L°S'°in TlrTn (table S). 

instances in which diSim^rS w ‘■ddcs 1. i and 3, there were 470 
monarj- emlwUsm and venous '** P^vent pul- 

venous thrombosis or rmlmonan- oml r' instances m which 

operations or in which ^ 

were considered rclaUvelv £eaL VenousThromS'*'® 

’ • Z ■'■'T 

in many laiUnccs of pulmonary cn>bon»«n-l.M».»5 i i 

.lancM of tTDouj thrembosi,. dicumaiol a»w 1„ 

apjUnt «ru used prophyUetically. dinimafol only w,, *''*^*’ *" 
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TAlJLE 1 

Rractrs or Uae or AsTlco^orlA^T5 jv 332 Casw 
or I'osiowBMiTE Vexocft TinioiiRosis 




Cases 


! 

Expected if anti- 
coagulants had 
not Wen used* 

Occurred 

Suhrcqucnt venous thrombosis o 

ir pulmonao' embolism 

BS 1 


Patal pulmonary enilKiIisin , | 

20 1 

0 


* On the {lasi* of the rates given in the reports of Rarker, Nygaartl. Waltere and Priestley. 
_t In 3 cases the percentage of piothromhin m the bfoori was more than SO, In I case use of 
d'unjiniTot haJ Wen rt'iscont'mueA and prothroirWn was nonna^ 


TAPLE « 

UEat’i.Ta or Pkoputiactic Usk or DicntAROL w 832 Cases 
or ABCoarvai, IfrsrrRTCTOUf 



Coses 


Expected if anticosgulautx 

Occurred 


bad oof been used 

Venous thrombosis or pulmonary embolism. . . 

S3 1 

8* 

(atal pulmonary embolism. 

e 1 

0 


• Minor venous thrombosis. 


TABtE 3 

HEStji,ra or Avricatoffiayr Tdehapt is 329 Cases or PyiMovAar Esiboush 



Cases 

Expected if anticoagulants 
had nut been used 

Occurred 

Subsequent Venous thrombosis or pulmoDaiy 
embolism.. . ,,, . 

144 

■ 3 

Fatal pulmonary embolism .. . ... , . 

60 

■■ 


* Occurred after prothrombin time had letamed to normai. 
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dicutaarol ^as used prophylactically after ainputaUon of a leg because of 
artenosclerosis obliterans or thrombo-an^ilis obliterans; there were no 
vascular coniplieations except that bleeding into the region of amputation 
occurre<l in one instance. Unfortunately no figures are available tor com- 
parison of results with and s^^thout anticoagulants. IVe can indicate only 
that dicumarol provide<l adequate protection against venous Lliromhosis 
in these cases 

An over-all consideration of the 1,513 cases presented m Uihlcs 1, 2 and 
3 indicates that the following results were achieved: cighly-flve patients 
survised who might have been expecle<l to die had anticoagulants not been 
used, 250 patients were spared venous thrombosis or nonfalal pulmonary 
embolism No great accuracy is claimetl for these figures since alternate 
patients were not treaterl with and wilboul anticoagulants; the control 
figures were calculated from experiences before anticoagulants were used. 
We recognize the deficiency in this method of stud}' but the striking effi- 
ciency of anticoagulants in preventing pulmonary embolism and venous 
thrombosis is nonetheless impressive. 

ADDITIONAL DISADVANTAGES OF ANTJCOAGULA.\T THEKAPY 
In considering venous thrombosis and pulmonary embolism there is one 
most desirable goal absolute prevention. This has not been achieveil. 
Table i illustrates the point well. Eight humlrwl thirty-two patients who 
had undergone abdominal hysterectomy were trcatwl witli dicumarol in 
order to sa\ e six lives and in order to prevent venous thrombosis and non- 
fatal pulmonary embolism in thirty instances The returns miglil be con- 
sidered small The numerical results are more impressive in cases of venous 
thrombosis an<l nonfatal piilmonar}* embolism; j et it wiis necessary, in the 
“gfffcgate, to treat C81 patients in order to save seventy-nine lives and to 
prevent further s’enous thrombosis and embolism in 220 instances. W*e do 
not belittle these results. W’e only emphasize our inability to detect the 
preilisjwsilion to venous thrombosis bi/ore iT occara. Were it \>ossible to 
designate the patients who would have venous thrombosis before they had 
it, treatment with anticoagulants would be even more productive. There 
has been a good deal of study on this phase of the problem of venous throm- 
bosis and cmliolism; some progress has been made on the periphery but the 
hard core of the problem remains. 

COMMENTS ON LIGATION OF VEINS VERSUS USE OF ANTICOAGULANTS 
Our experience with ligation of veins has liecn very limited. That h a 
natural result of the gratifying experiences with anticoagulants tliat we 
have had. biirlhcnnorv, we do not know of any results from ligation of 
veins which appro.ich in excellence iho^r ilerivtxl from oiir experience with 
anlicoagul.inls. H Ls well to remember tliat the sole purpose of ligation of 
veins is to prevent pulmonary cmlmtism. Al>o ligation of a vein will prevent 
pulinonaTy cudioVism only from that n‘gion which is ilislal to the ligature. 
Thus if the surgi-on Iigaii.> the left Mipcrficial femoral vein he will prevent 
pulmonary cinlmlism only from the left leg disUd to the lig.iliire. It Is com- 
mon experience that in such instances pulmonary ciid>olism may originate 
from the right leg or from a region proximal to the ligature on the left 
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Anticoagulants are usc<l for two purposes to prevent pulmonary emboli 
from originating niiywlicrc in the body and to prevent extension of venous 
fliromlmsis. While it is more jmprcssivc to prevent piilniotuiry embolism, 
the importance of preventing occurrence or extension of s enoiis thrombosis 
must l)c -stresscil. Any physician, observing the varices, edema, stasis 
dermatitis uinl cellulitis, nml varicose ulcers jears after a patient has h.ul 
f>oslo|>eralive venous thrombosis, can testify to that. There is some differ* 
eiice of opinion in surgical drclcs as to whether or not ligation of veins con- 
tributes to the chronic venous insufficiency whjch might ordinarily result 
from venous thrombosis ('crlulnfj' ligation does not lessen venous insuffi- 
ciency as anticoagulants do by preventing extension of the thrombosis. 

Our carefully considercsl opinion, after weighing available evidence, is 
that (he use of anticoagulants is, m general, ft much better method of f rcat- 
ineut than ligation of veins We recognize a small role for ligation of veins, 
which is, at times, quite important, Imt we do not recognize superiority of 
this method in the type of case which has l>ccn considered in this presenta- 
tion. 

ANTICOAGULANTS IN ACUTE MYOCAltDlAL INFAnCTION 

Three previously publisheil reports by other? indicate the usefulness of 
anticoagubints in acute myocanhal infarction Fifty patient? who had tbj? 
condition have been treatisl at the clinic; the detailed report by Parker 
«nd one ot us is available clscMhere One hundred case? oI»erv^ at the 
clinic previously, before the use of anticoagulants, served as the control 
series. In ten of our cases heparin and dtcumarol were us«l; in forty cases 
dicumarol alone was usc<l llierc were no instances of peripheral arterial 
cniljolisin or venous thrombosis. Pulmonary embolism which did not cause 
death occurred in one instance (2 percent) at a time when the prothrombin 
in the blood was not satisfactorily redueetl. Five pad’ents died<10 per cent). 
Evidence of further myocardial infarction occurred in one instance (8 per 
cent). There sva? only one instance of serious fcleeding, hemarthrosis of a 
knee joint. In the control group the incidence of pulmonary embolism, 
peripheral arterial embolism ami venous thrombosis was 33 per cent, the 
incidence of further myocanlial infarction was 15 per cent and the death 
rate was 13 per cent. 

No final conclusion can l>e drawn from experience with fifty cases nor 
from the other individual re|K)rls However, in the aggregate the results 
seem significant. Certainly there is no exmlencc of harm resulting from the 
use of anticoagulants in acute myocardial infarction. Final decision rel.itive 
to the value of this tyi>e of tteatmewt must wait o»\ extensive experience 
with a Large number of cases, such as that now being oblainnl by n co- 
operative study under the supervision of Dr. I. S. Wright and the American 
Heart Association. 

We believe that both Iiejiarin and dicuinarol should l>c user! in the treat- 
ment of acute myocanlial infarction, that treatment should be l)cgun as 
soon as possible after the diagnosis has been muile and th.il it should be 
continuerl for at least four weeks. 

ANTICOAGULANTS IN THE POSTPARTUAI STATE 

Previous rej)orLs iiulic.ite that (licumarol may Ik: useil s.ifely and wiUi 
benefit in the treatment and prex’cntion of venous thrombosis following 
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deliverj’. Indeed the first dose may be administered prophylactically during 
labor and administration may be continued during the postpartum state 
without inducing uterine hemorrhage. Dicumarol may appear in the milk 
of lactating animals to which it is given; indeed baby rats nursing from 
mothers receiTing dicumarol may Weed and die. However, the dose^ (5 mg. 
daily) given to the mother rats produced prothrombin deficiency in their 
blood and caused them to die in six to nine days. The dose a^inistered to 
the rats was many times greater than that given to patients, if body weight 
b considered. No conclusions can be drawn from these studies except that 
if rats are given excessive amounts of dicumarol, their milk may contain 
sufficient dicumarol to produce profound prothrombin deficiency in nurs- 
ing young. There is no clinical corollary to this situation. 

W’e have administered heparin and dicumarol or dicumarol alone to 
nineteen postpartum patients, /our of whom had pulmonary embolism and 
fiJUen of whom had venous thrombosb in the legs. Four of these patients 
had undergone cesarean section. Treatment was begim as early as the fifth 
postpartum day to patients who had vaginal deliverj' and as early as the 
eleventh day following cesarean section. There was no unusual bleeding 
although the values for prothrombin in the blood were mostly between 10 
per cent and 80 per cent after the third day of treatment. In no mstance was 
there further venous thrombosb or pulmonary embolism. Only two mothers 
were cursing their babies while Ihej' received dicumarol. Repeated studies 
of the blood of each baby indicated that the values for prothrombin were 
never reduced significantly; they uere consbtenlly between 00 per cent of 
normal and normal, even when values for prothrombin in their mothers' 
blood were between 10 per cent and SO per cent. 

Our studies support the conclusions of previously pubibhed reports that 
anticoagulants may be used after deliver}’, as needed for the prevention 
and treatment of pulmonary embolism and venous thrombosb. The prob- 
lem of prothrombin deficiency of babies induced by dicumarol in mothers’ 
milk cannot be considered wholly settled, although prothrombin deficiency 
did not occur in our two cases. IVhen dicumarol b given to a mother who 
b nursing a baby, it b probably the course of wisdom to give the baby 
Mlamin K or to determine values for prothrombin in the baby’s blood and 
to correct any deficiency of prothrombio which may occur. 


EXPERIENCE WITH MEDICAL PATIENTS 
A group of 288 patients who had various kinds of vascular diseases have 
been given dicumarol as part of Ihcir program of medical treatment. A 
summary of the diswas from which these patients were suffering and the 
re^ls of anticoagulant treatment b given in table 4, 

Tlie three large groups consisting of those who had IhrombophlehitU, 
pulnionarj- embolism or acute arterial occlusion are worthy of more detailw! 
consideration. 


Thrombophlebitis,— In this g.„„p Ihromho- 

phlebitis was of the idiopathic type (one episode) in forty-two ca.se 3 and of 
the re^rrcnl idiopathic ijT>e (several episodes) in tuenty-seven. In sixteen 
cases the thrombophlebitis followed trauma, in eight it was associated with 
acute infections, m eight irith cardnoma, in five with blood dyscrasias, in 
four « ith thrombo-anpitb obliterans and in clei'cn with inisccllaneoiis con- 
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ditions which may cause IhromhophlebUis. In seventeen cases the Ihrom- 
bophfebilis occurred in varices including incompetent greater and lesser 
saphenous systems. 

In ninety cases the thrombophlebitis involved the iliofemoral or deep 
sural wins or both. 

The chief reason for giving dicumarot was to prevent pulmonary em- 
bolism and further venous IhtomlwsU. There is no reliable information 
available as to the incidence of subsequent pnlnjonary embolism or venous 
thrombosis among patients who have tlu-orabophlebitis which does not 
follow operation hut it is reasonable to assume tha t it may be about as high 
as in the group of patients who have iliofemoral or sural thrombophlebitb 
following operations. , 

In this group fatal pulmonary embolism did not occur; two patients had 
nonfatal pulmonary embolism, during adequate prothrombin deficiency. 


TABLE 4 

Rksvms or Treatme-nt or 438 Medical Patients with Dicuuarol 


Conduion treated irith dicuioarol 

Tout 

patients 

treated 

Sabsequeol 

faUl 

pulmonary 

embolism 

Subsequent 

confatal 

pulmonary 

embolum 

Subsequent 

thrombosis 

Thrombophlebilis 

138 

0 



Rutmooar>' embolbm 

.. 

0 

1 


Sudden arterial occlusion . . . 

45 

0 

0 


Tbrotubo-an^itis obliterans 

43 

0 

0 

0 

Arteriosclerosis oblitenos 

17 

0 

0 

0 

Miscellaneous* 

41 

0 

0 

0 

ToUb . . .. . 

433 

ft 

3 

4 


*Isdud« pAttent* who tuid chrwiic rmou* Insufficiency, con^stlve heut Injure, swrpJe 
arterial thrombosis, cerebral tbrombosb and other diseases. 


In four cases subsequent venous thrombosis developed. In one of these 
cases it occurred after the adminislralioa of tficumarol had been discon- 
tinued because of difficulties in obtaining blood for prothrombin determina- 
tions and after the prothrombin value had returned to normal; in another 
the venous thrombosis occurred when the prothrombin value was greater 
than 30 per cent. In the two remaining cases there was adequate prothrom- 
bin deficiency at the time of the development of the venous thrombosis. 

Pulmonary Embolism. — ^There were forty-four patients in this group. 
The incidence of subsequent pulmonary embolism and venous thrombosis 
without anticoagulant therapy among medical patients who have ilio- 
femoral or sural thrombophlebitis is unknown but it probably b the same 
as that noted among patients after operation. la the group of medical 
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palicnb willi pulmonary etiibolisni now being considered, wbo were treated 
with dicumarol, there was no subsequent fatal pulmonary cndwliMii or 
venous throm^sis; one patient had another nonfalal pulmonary embolism 
when the prothrombm value was between 20 and 30 per cent. ' 

Acute ^yterial Occlusion.— A more detailcil report of our experience with 
the use of anticoagulants in the treatment of acute arterial occlusion has 
been given elsewhere. The results of the use of anticoagulants in the treat- 
ment of fifteen of the forty-five patients on whom we are reporting data 
was recorded in that report. 

We have treated, now, acute arterial embolism in nineteen cases and 
acute arterial thrombosis m twenty-six cases with anticoagulants. The plan 
of treatment has included the use of dicumarol with a period of preliminary 
heparinization The patients have been tlivhled into two groups* those 
whoS twenty Jour hou^5) and those 

Ld ehn^r, T T “"til than twentyjour hours 

“tfarteirml r •' I" th" eronp of efeecn cases of 

su?vhi of the ^ tiMtment was started early, there svas 

m which treatment was laic, the eslrcmily surrived in only twi (25 ,ier 

in a larce nurabef of survival of the extremity 

Sion has oceurr^ ' “ started soon after the occlu- 

irallld" ''“S "tP Sastm-intestinal 

UnucU in aU insUncL Ml 
hematuria and 

instances. The incidence of bleeding (l continued in all 

O.CO per cent for minor blee<nng) t.L'inS^lv 

noted m the postoiwrative cases conshieJIir l«s than the incidence 
Duration of Admiruslratr^fTci^ol this presentation, 

group of patients with occlusive arleHnl r* dicumarol in a 

over a long period gave us the oiHwtuniit required IreaUnent 

administration of dicumaml in a small gioiri'n^rtl ’’ 

was given for as long as one montl. in c cases dicumarol 

for three months, in three for six mnnih *‘>no 

" f"" day, after til 3:™;i";:l' 

onr“::Lz:er”™:t"“r---- 

the treatment and prevention ot-vn^ I n "^'coagulants are effective in 
i"<t they am ed.tive in the ea^f^ u’s" ^ISlr'if.r'tr:: 
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conilitioiis. I'utal pulmonary cmbolUni can l»e jircvcnted and venous and 
arterial tfirom()OM‘s can he liallcd in most uistjinccs. Early treatment of 
sudden arterial occlusion with nnticoa;nil.ints and other measures results 
in survival of the extremity in 00 per cent of instances of embolism and 80 
p<T cent of instances of throinlwsis 

SUMMARY 

1. The expert nse of the anlieoa;t(ihmts, heparin anti tJicuniaroi, has 
improved tremendously the outlook for patients who have acute vascular 
thromlrosis. 

S. An over-nil consideration of 1^13 (loslopcmtii c patients treatcel n ith 
anticoapulanls indicates that the folloninj; results were achieved’ eighty- 
five patients survived who would have licen expected to die from pulmonary 
emlwlism; 2o0 patients were sparctl venous throndwsls op nonfatal pul- 
monary embolism. In 50f> atiditionnl |M«sloi»crativc cases in sxhich dicunuro! 
was used prophylaclically, x’enmis (liroinhosK occurred iti but two in- 
stances: there nn? nn j»i)mimary cmliolisiii. 

3. A consideration of 2f)S intxlical patients itidicnles that fatal pulmonary 
embolism was prex'cnled by nnlico.igulanls. Xonfatal pulmonary embolism 
und venous thrombosis oceurreil very infreijucntly. 

4. A study of fifty can's of acute myocanlial infarction indicates sub- 
stantial rethictj'on in the incidence of further myocanh'al infarction and in 
arterial embolism and xenons thrombovis. 

5. Snrx’ix'al of the extremity occurs in 91 per cent of cases of arterial 
emlmlisin and in 8t per cent of eases of arterial Ihromhosis, if treatment 
sxith anticongulanls is begtin early and supplemented by other treatment. 

C. In general, the uso of anticoagulants constitutes the greatest conlri- 
hutio/i to the sticeessful treatment «n<l prex-eution of intnivascular throm- 
bosis and cmlxilism 


THE CLINICAL USE OF ANTICOAGULANTS* 

EDO \U V. ALLKX 

A simple consideration indicates that if IjIckkI did not possess the «|ualily 
of coagulation, even minor injuries would alloxx it to leak out of the body 
as freely as water dons tlirongh a siex'e. This knoxx’Jcdge, xvldch is /as- 
sessed hj' every physician, has domiiiHlcil medical thinking about coagula- 
tion of the blooil. A vast proportion of the efforts of [iliysicians has been 
devoted to making blood clot better, bocau'te of observ.ilion of the conse- 
quences which result from poor clotting of bloo<l. There are few physicians 
n ho have not xv ished for a simple and cffiaenl method by n lu'ch they might 
stop bleeding. 

It is quite clear now that thoughts of the medicid profession must be 
turned in the reverse directifuj; there may l>e great Ijenefits if blood clolt ed 
less well. It is doubtless Inie tiuil hemorrbage causes many fewer de.aths 

* -Xbridgment of paper publisliod id fgll m llw OncjiuiaU Journal of Mpdicinr. fS 575-581 
» 1817 
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than intravascular thrombosis. When the blootl va^^lar system >s inlncU 
coaculabilitv of the blooi! may be rwluecci substantially n jthoiit harm niul, 
ind^ with benefit. U mnv l>c -nell lo remark ^sarenlbetically that nalUfc 
provides in abundance, even in excess. Thus, althougU one of each of U»e 
organs named is adequate for norm.il life, there are two ovaries, two eyes, 
two testes, two kidneys and two suprarenal glands; although only one 
spermatozoon is necessary to fertilii* an ovum, large riumlKrs otxlinarily 
make the attempt. Gastric secretions, bile and intestinal .secretions arc 
produced in superabundance. It ii timely to consiiler that Mood m.iy nor* 
mally clot in blood vessels too ireH to starve the best interests of the heaUh 
of man The protective device providdl by nature is actually liamifut ns 
ncll as protective. Kalurc has providcti not sviscly but too well. This con- 
ception requires acceptance of two verities; men and animals may bvc 
normally (in the absence of injury) if coaguKilion of the blood is substan- 
tially imp.iircd, and thrombosis of blood vessels occurs less readily when 
blood clots less well than it normally does. 

It is true that the importance of diseases of blood s-ewls would be 
greatly lessened if vascular disease did not provoke thromlKisls and if the 
blood would not clot inside living blood vessels. Vhlebilw would be a verj* 
benign disease if it did not cause venous thrombosis. Arteriosclerosis would 
have lesser importance if it did not cause coronarj' and cerebral thrombosis. 
The two chronic occlusive arterial diseases of the e.xtremilics, Ihrombo- 
arteriosclerosis obliterans and thrombo-angiitis obliterans, would not 
impair, greatly, the arterial circulation to the extremities If thronibods 
were not a part ol them. The curse of cardiac irregularities, coronarj- throm- 
bosis and congestive heart failure would be substantially smaller if mural 
thrombosis and embolism uere not associated srith them. There would be 
no pulmonary embolism if blood would not clot inside blood vessels; ibe 
gangrene of trench foot and immersion fool would be avoided in many 
instances. These obsers’ations emphasize that the health of man would Iw 
greatly improved if intravascular thrombosis did not occur. The use o! 
anticoagulants b a step in the direction of achievement of preventing 
intravascular thrombosb. 

Currently, there are two preparations, used clinically, whidi impair the 
coagulation of the blood when admiobtci^ to man: heparin and dicumarol. 
The disadvantages of the use of the former are its high cost and the ncc<l 
for parenteral adsmnistration^ the disadvantages of the use of the latter are 
the need for repeated determination of its effect by a laboratory procedure, 
the delay in effect after administration and the continuance of effect after 
adminbtratioa has been stopped. The dbadvautage of the use of both anti- 
coagManls is that hemorrhage may result from the use of them. Every 
physician who uses anticoagulants must steer a course between the Scyll-'i 
of too little and the Charybdb of too inu^. 

THE SIMULTANEOUS USE OF HEPARIN AND DICUMAROL 

Because the effect of dicumarol b delayed after oral adminbtralioo, 
heparin must be used when a quiclr effect on coagulation of the blood b 

‘ The amount of heparin required to pemul the inlraveoous injection of 50 mg. every four 
houta currenUy costa about 89 & day. Enough dtcws&tol to produce the de«red effect* on lb* 
blood costs only a few cents each day 
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dcired. Ilcparm is cflectivc wiUsm 

dicumarol may ™t be in tile treatment ot adults 

umal ™ heparin intravenously and to 

with nnlicoapilants is to micel 50 i^. P j „.|,h dicumarol is 

administer 300 mg. ol dicumarol by mouth. Irealm , ihe 

eontinued as indicated in the /hl„ „„tL 

amount ol 50 mg. is injected inlravcnou ^ ^ ^^.^lue (20 per cent), 

ol the prothrombin indicale ‘ he drawn tor determination 

During iTcalmcnt with heparin, i„|ravenous 

ot the value tor prothrombin about tl - should be administered 

injection ol heparin. Although in tbe^iy ,o„ ot it pro- 

by continuous intravenous injection, I 
duces salisfactorj’ results in clinical use. 

THE DOSAGE OP DICUMAROL 

It cannot be too strongly empb"»mt ^“d.™ n1 oE 
marol must be based on the ^ aluc ^ or to inadequate control of 

program may le.id to disaster from . dissimilar effects on 

coagulation. Identical amounts may P persons. Indeed, the pro- 

prolhrorobin when administered t aJ^eeled dissimilarly by 

thrombin of the blood of the s*"?® ^ different occasions. An indispensa- 
ulenlical amounts of dicumarol e‘v« . ^.^jiiibililv of an experienced 
ble factor in treatment w ih , ^perlence at the Mayo 

and absolutely reliable the value for prothrombin has been 

Clinic the Quick method o pro- 
found to be entirely reliable. ^ seconds. A prothrombin tune 

thrombin give a prothrombin in the blood is SO 

of 27 seconds indicates that tj‘«.'^ P . value is 20 per cent of 
per cent of normal. 35 . value is 10 per cent of normal, 

normal and 00 seconds indicates o.»clice of reporting "prothrombin 
I make a plea for disconUnuaUon of 4p,rted by one 

time.” Since thromboplastins v ^ by other investigators who 

group of invcsligators could uniformity e\'ery publication 

cent and 10 per cent ol "O'”"' ^„„bopIaslic substances used. lor Ibey 
Attention must be given to the “ . | for 1,^-0 lots of throm- 

vary in potency and „nt values for prothrombin (percent- 

boplastin may indicate entirely d orothrombin time is performed 

agl of normal). 'INTien the ‘^^^^ther each batch of Uirom- 

repeatcdly during j|,e same potency as the former, or a new 

boplastln must be proved to bay batch. The problem lias been 

diSlion curve should be P fibres ia treatment with 

simplified by the observation 30 p^.,. cent 

dicumarol are those represen i g administer dicumarol adequately 

of normal for Prot^“^”'?;5t„S?exDcrience has indicated that mtra- 
knowing only these figures, fo^ ^ben^e value for prothrombin m the 
vascular thrombosis rarely occurs wnen ui 
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h\i3iA IS kbs Uian 30 per cent of luimial and UuL bleeding rarely occurs 
hen the value for prothroDibin is 10 per cent of normal or more. 

Three hundred milligrauLS of diciiniarol arc given on the first day and on 
each subsequent tlay of therapy the value for proUirombiti is determined 
and reported. If the %'aiue is more than 20 per cent of normal, 200 mg. are 
given; if it is less than 20 percent, none is given. There are minor e\ecplions 
to this program If the patient’s blood is sensitive to tbe effect of <licuinarol, 
only 100 mg may be given instead of 200 mg. If the patients bIoo<l is in- 
sensitive to the effect of dicuinarol, 300 mg. may be given instead of 200 
mg. If tbe value for prolhrombm is decreasing rapidly but is more than 20 
per cent, no dicumarol is given; if it is rising rapidly but has not yet qujte 
reachetl 20 per cent, the drug is given on that day. Ordinarily treatme nt 
with dicumarol, of patients who have venous thrombosis, is continueil until 
the patient has been ambulators' for about one week. The effect of dicumarol 
ortlinanly continues for a few da\s after discontinuation of treatment. It 
is doubtful that protection is affonled against intravascular thrombosis 
when the prothrombin value for the blood is lietwcen 30 jicr cent (approv- 
imation) and normal. 

COVniOL OF EXCESSn’E PROTHROMBIN DEFICIENCY 
AND INDUCED HEMORRHAGE 

It was originally believed that vitamin K was ineffective in correcting 
prothrombin deficiency induced by dicumarol. It is now known that the 
amounts of vitamin K which were U'Cil were entirely inadequate. It is of 
some historical interest that Butt and I gave SO mg. of synthetic vitamin 
K intravenously to the first p.itient to whom we gave dicumarol. There 
was a prompt increase in the value for prothrombin in the blood. IVe mii- 
i^krpreted this as a natural event, not resulting from tbe intravenous in- 
jection of vitamin K We did not recognize our error until considerable time 
alter other® had shown that Urge amounts of vitamin K would correct tlie 
byjwprothrombinemia inducwl by dicumarol. In studies by Barker and 
associates it was shown that C4 n»g. of mcnailione bisulfite, injected intra- 
venously, corrected eveessive protbrombin deficiencies in thirty-five of 
thirty-seven patients, and blceiling ceaseil. Tramsfusion of 500 c.c. of blooil 
is also effective; it may need to be given .as rerjuired until bleeding stops 
and the anemia is correcteil. The appearance of excessive prothrombin de- 
ficiency is a signal to discontinue dicumarol therapy temporarily, and to 
resume w-idi smaller doses. If an emergency operation must be performed 
on a patient who is receiving heparin, discontinuation of therapy for two 
pennil tbe blood to return to a normal slate of coagiiU- 

ility. If an emergency operation roust be jierformed on a patient reccMng 
i icuniarol. Urge amounts of vitamin K and transfusions may lie given to 
cause return of the prothrombin value tow.m! normal. 
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VAUUTIONS IN PROTHROMBIN AND ANTITHROMBIN 
FOLIOWING THE ADMINISTRATION OF DICUMAROL* 

MAllGAUKT IJUJl.V. NK}>ON W am. KJnVK J) 

lly fxilh the Iwo-nIurc lUclhiKland the Quick mclhoil. a marked (Iccreiisc 
in prothromhui level was observed after the administration of dicumarol. 

tarly in the course of the dtcumnmt thw'ajj.i', the levels of prothrombin 
as establishctl by the Quick lest nrre always less than, often Jess than half, 
those obtained with the two-sUigc mclhixl As ndmiiiistration of dicumarol 
was discontimioil, there was u tendency for this dilTcrcnce to disappear and 
finally for tlie onc-slage nictlKHl to give slightly higher values than the two- 
stage method. This differenee in results obtained with the two methods 
would seem to indicate n drcreascfl rate of conversion of prothrombin to 
thrombin. 

In all instances there was un incrc.isc in the anlilhrombin activity of the 
scrum after the administralion of dicumarol. 


OBSERVATIONS ON THE CONVERSION OF PROTHROMBIN 
TO THROMBlNt 

HUNK {> JftN'N. .MtllCtKI.T JIUIIV im. TJIQM.VS B MAOtTJI 

Fresh plasma, scrum uiid phitclcl extracts contain n material which 
polcntutes the action of tissue thromboplastin on stored plasma. Platelet 
extract app.ircntly contains a greater degree of this activity than plasma 
or serum and potentiates the action of Ibsuc Ihromboplastin on fresh 
plasma. This factor favoring prothrombin conversion apparently is present 
in the circulating blood 


RESPONSE OF PERSONS WITH AND WITHOUT INTRAVAS- 
CULAR THROMBOSIS TO A HEPARIN TOLERANCE TESTJ 

ALBERT n. iriCEWlLV a\o JVELSO.V BtHKER 

The coagulation time of 1 c.c of venous blood plaml in a 10 by 7o mm. 
l\’asscrmann-tyi>e glass tube and inx-erted es-cry thirty seconds lias been 
obtained on fifty control subjeeta and so'enty patients before and after the 
intravenous injection of 23 mg of heparin in 2.5 c.c. of liquid. 

The results of the determinations of coagutalinn time on s.miples of 

* Abslractof paper pul.liAbritin full in tlie Amcnmn Juumal of CIiDio.al Palhologj. f7-7H' 
718(S«pf.) J917. 

t .Xbslract of paper puKli'-lii'J in fill! in tlir of tlia tsKrii-t} for Eipeniiiciitol 

lliotog}- aiwt Mnluinc. CS-S'l-aS (Oit ) 1#»7 

t .VUlract of paper put.lialirdiufnJIin the Vmmoin Hrarl Journal i'-lJia-OlO (Apr,) !9»K 
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venous Wood ^rithdra-ini al ten mimite intervals for variable periods in- 
dicated that the maxiinal response to the intravenous injection of hepann 
occurred ten minutes after injection. . , j 

Of the indiriduals without eridence of intravascular thrombosis, includ- 
ing the control subjects, 5 per cent were hji>eiTeactors; 88 per cent, normal 
reactors; 7 per cent hjT>oreactors, and none were nonrcactors. 

Of the indiriduals with eridence of intravascular thrombosis (categories 
1 to 4), none were hyperreactors, SI per cent were normal reactors, 80 per 
cent were hj^ioreactors and 39 per cent were nonrcactors. 


NEtJTRAIJZATION OF HEPARIN ^XITH PROTAISIINE 
(SALMINE)* 

THOMAS W. PARKIN ajtd WALTER F. KV'ALE 

Hemorrhage due to a prolonged blood coagulation time' resulting from 
the administration of heparin can be conlrolled only by discontinuing tbe 
administration of heparin and by giving blood transfusions. The effects of 
neither of these, procedures may be sufficiently prompt to pres'ent the 
hemorrhage reaching serious proportions. 

Certain protamines are Imown to neutralize heparin in vitro and in 
animals. Protamines also appear to have certain toxic effects when given 
to different species of animals. Tbe assumption appears in the’Hterature 
that on the basis of animal studies protamines cannot be administered 
safely to human beings. On the contrarj’. In 1938, Jorpes reported from 
Sweden that the protamine, clupcine, can be injected intravenously in man 
to neutralize heparin. In view of the conflictiDg reports in the hlerature 
further work seemed necessarj". 

The purpose of this investigation was to determine (1) by work on 
animals the toxicity of the protamine, salmine. (2) if salmine can be admin- 
istered safely to man and (3) the dosage of salmine required to neutralize 
the anticoagulant effect of a standard dose of heparin in man. 

In vitro studies demonstrated that 1.5 mg. of salmine neutralized 1.9 
mg. of heparin, thus showing that there is quantitative neutralization. The 
lethal dose of salmine in tbe guinea pig was 6.0 mg. per 100 gm. of body 
weight Salmine injected intravenously in doses of 90.0 mg. per kilogram in 
the uuanesthfttixed tabVnt. and 4.0 mg. per kiltigram in the nnanesthetiitd 
dog produced no reactions. The intravenous injection of salmine in doses 
of 10.0 mg. per kilogram in the anesthetized rabbit and 2.0 mg. per kilogram 
in the anesthetized dog produced transient drops in arterial blood pressure. 
No evidence of anaphylaxis was observed. 

Intravenous injections of salmine neutralized heparin which was injected 
intravenously in dogs. In the dog, elevated coagulation times resulting from 
the intramuscular injection of heparin in tlie Pitkin menstruum were 
lem|wranly returnetl to normal levels by single intravenous injections of 
salmine. 

• Abstract, published la the Procetdiii^ of tlie Central .Society for ainical Ilejearcli. f0.S. 
IW7; Journal of laibontoiy and Clinical Medidiie. 3?. 139S (Nov.) 1017. 



THE lIEDICAt XTSE OF RADIOACrr\'E loQTOPES 30 ‘ 

The anlicoamlant cITcct ot intravenoOT injections of heparin m man aas 
studied by dclermininB coaEulal'O" ^ 

vals for a periosl ol three Iiours. Coaguialion times were determined by the 
Lee- White method aitli a thermost-atically controlled iiater bath at 37 L. 
It was found tliat coagulation times were elevated four times the norma 
(four mimiles) one hour after injection and then they gradually rclurnM 
to preheparin levels in three bourn. With tins to serve as a eo • 
mg of heparin was injceled intravenously in ten persons .»”<! fibeen 
minutes later salmlnc was injected inttavcnonsly in doses ranpng from 15 
to 50 mg. In the patients receiving 40 to 50 mg. of mlrnine, ‘^e c eaaled 
coagulation times were returned to normal Ica-cis wi iin 

No toxic reactions were noted in any patient during or a - 

ot salmine. It is concluded that the intravenous injec ion of « ‘“j" “S- “ 
salminc promptly neutralises the anticoagulant effect of 50 “S; “J"' 

and that such doses of aalminc. when given slowly, produce no reactions. 


HYPOPnOTIlROhiniNXNIIAt EITECT OF TRANSFUSIONS OF 

BLOOD FORTIFIED BY ADMINISTRATION Ot 
\1TAMIN K TO DONORS 

HUGH It. nUTT. THOMAS H. MACATII TTIOMAS H. SELDON 
Data are presented on three patients srith severe hepatic damage a ^ 
compani^l by deCcieney of protl^mbin ? 

it has been confirm^ that the deficicnej of p Vy atlministra- 

oeenrsinthlstypeoteon^^^^^^^ 

thrombin level in these patienta Not only f 

correcting proUirombin deficiency in these pa i deficiency of 

disease bnt” likewise, it w.i, inelleeln.l m 

prothrombin in etlemal biliary obilniclion . p_ . . . yitaniin K 

Utter condition was quickly remedied by the administration of ^ itanim 

nlonc. 


DISTURBANCES AND NEOPLASJIbf 
BYtlON E. HALL >.-u. CaABlES H. WATKINS 
On the basis of present f <>™»- 

effective means for the control of _,™-rtion of eases The chief ad- 

long duration, can be induced in a high proportion of lase, 

, 1.1-1 a nillintlie Awhira el lain”*' Af'di'i”'- 

* Abstract of paper published in lUU m m® 

(Feb) iota. r„11 fn the Aioetican Journal of the Medical Science* 

t Abstract of paper published in full m U*® Aioencau 
««l-6i8 (ilay) 191T. 
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vantages of this form of treatment appear to be the ease of administration, 
the absence of radiation sickness and ^-mptoms of toxicity and the simplic- 
ity with which the dose can be controlled. The principal disadvantages are 
the cost of the material and the fact that the bone marrow may lie injiircx! 
senousty in the case of overdnsage or an unusual sensitivity of the marrow 
to therapeutic doses. Moreover, the possibility that radiophosi>horus mav 
cause terminal acute leukemia must be borne in mind. In clironic leukemia, 
radiophosphorus induces remission similar to that produeetl with roentgen 
ra\ s, but therapy with this isotope apparently has no particular advantage 
over the latter form of treatment and requires a longer period to bring 
about the desired result. In multiple m.veloma, radiopliosphorus relieves 
pam in bones m a signiScant proportion ot eases, but does not inlibit the 
systemic progression ot the disease. In the lymphomas, miliophosphoms 
therapy appears to be less effective Ilian roenlgen-my treatment, and in 
acute Icuicetma, metastatic tumors, mycosis lungoides and vanlliomalosis. 
the isotope is ineffective as a llierapeutic agent. 


TREATMENT OF DISEASES OF THE HEMATOPOIETIC 
SYSTEM WITH RADIOPHOSPHORUS't 

nYROX E. II\LL 

all »seT lTSvcvt7‘'°' “'‘"■‘f'.™."'’" i»tope o»s empim'e.1 in 
Crrio 7 Tc . « ““■ 7,T’ »' radioptiospborL, variial 

™Sht, agl o the t ieo't “y 

ishich remisrion L, f ,”r' I" "> 

siibseriuent injections were riven 1 ^ 'l"'*?* mjection of the isotope, 

until the desired result was Stained 'in'r t* "T'"' *" 
disease, either the Iractional or life I “yvlonin, and Ilodgidii'.s 

ministering radlophosnliorus as '^d saturation inelliod.s of ad- 

Slone, a,a, emofosT to f '>Y lo'v-lfcer. Isiwrenec and 

phosphonisusuallvu.is^ riven ^ ® 

smaller quantities of the Unir.™ » - ^ «1 by the ndminlslralion of 

hematologic effect was noted ^ wvefelj- until the desired clinical and 

malicTmVwXnl'«™ 7 ohMn^ 7 n' 87 ''”'°°’ "“V”'I“'“'«i by sjuriplo- 
■ Rrad . II, V ■” IW cent of II, c p.ilieots trealeil 

CoiigT^^s, St LemU. Mksoiin. .'wp- 

t For * drUiInl report on thia iulii«r< - ■ - 

“Tlwrapculie use of radiophosphoruj '? "" 
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"ith the isofopc, aiuf parlul remissions were noted in 8 per cent In 7 per 
rent, no improvement oceurmJ. but in three foiirlhs of the last group treat- 
ment was inadeipiate largely !>ecause of lack of co-oi>eralion on the part of 
the patient. The rcniissions tas(»{ from six months to two jears after the 
first course of treatment in most cases. Ilemissions lasting three j, ears were 
nolc<l in two case*., four yc.irs in one case, nntl five jears m one case. Treat- 
ment with (he isotope resutfwl in the ilcxclopment of leukopenia in 29 per 
cent of the ca«es, thrnm))Oc;i to|tenia in 22 per cent and anemia in 10 per 
cent. In all except one case, recoverj' was complete in the course of a few 
necks. In one instance. Revere anemia associated with marked hypopl.isia 
of llie hone marrow was encounlereil after the administration of a ther- 
apeutic close of rudiophosplmnis and it was nine months l>cfore the periph- 
er.d hlood picture returned to norinnl. The incidence of leukopcnta and 
anemia in our series of cases is somewhat lower, and the Incidence of throm- 
Ik*c\ tniH-iiia somcwlial higher than that rcporlesl bj* Heinhard and as- 
sociates. 

Six deaths have necurre<l among the 124 patients who had polj cythemia 
vera Four of these resiiltcil from the des'elopment of a terminal acute 
fulminating leukemia, one from cerebrovascular accident (no necropsy) and 
one from cong^'stive mvirl failure. It is of inlemsl that different types of 
acute leukemia were oliNcrveil in each of the four cases in which ilcsth was 
<liie to acute leukemia. These were leukopenic injelogenous Icukemm, 
inonocjtic leukemia of Nuegcli tjpe. Ij-mpliocytic leukemia and pan- 
myelosis. In the last, the cfjthrocylie cell line nns imohed primarily by 
the leukemic jiroccsi, although the grauulocj tic cell strain and the reliculo- 
cmiotheliuin were involved also. In all four patients, n leukemoid reaction 
of mjcloid type was present prior to themhninislrution of radiophosphorus. 
Since the ilcvelopmcnt of acute leukemia as a terminal event in polj*- 
cj themia vera has been oxceoilmglj' nirc among patients treated by means 
other than the administnition of radiophosphorus, the possibility of radi- 
ation Icukeiiiia resulting from the inlrcKluclionof the isotope into the human 
lieing has lieen raised. ObscjT.s(ion over a prolonged perioj), howesrr, will 
be necessary before this rjuestkm can In* scltlcel. 

A iliminidied incidence of thromhoplilcfiitis anil thrombosis was nofe<l 
during periods of remission in cases of jwl.vcj themiu. A history of episodes 
of thrombophlebitis or ihrombolic plicnoracna was oblaineil from 27.4 per 
cent of the patients before treatment with rarliophosphorus. Following 
treatment, 2.4 ]>cr cent suffcrwl from attacks of thrombophlebitis, but the 
<lhc,tsc of all these patients w.ns c<mfroHed inadequatc^j'. 

In twenty cases of chronic roj'cJogenous leukemia and in six cases of 
chronic Ij'mphatic leukemia, remissions were induced with radiophosphorus 
in a manner similar to the induction of mnis-siona by means of roentgen 
irradiation. All of the patients who had chronic lymphatic leukemia are 
living at the present time; ten of the patients who had chronic myelogenous 
leukemia are dead. Six of tlie Jalter group «)ie<l from a terminal acute 
leukemia; the inchlcnce of an acute tcnniiiul phase presuinablj* was liigher 
than it is among patients who have chronic inj clogenoiis leiikeniu f re.ite<l 
by means of roentgen r.iys, 

Iladiophosphorus, as the Mile therapeutic agent, w.is ineffective in four 
cases of acute leukemia, two cases of Hodgkin's disease, and twelve cases of 
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myeloma. In twelve additional cases of myeloma, intensive roentgen ir- 
radiation was administered after treatment with radiophosphorus. In gen- 
eral. these results were poor also, although in one case local regression of 
multiple tumors followed by bone repair occurred. It is of interest, however, 
that treatment of plasma-cell leukemia with radiophosphorus resulted in a 
remission lasting eighteen months in one case. In the light of this observa- 
tion, it is felt that isotopes should be employed m additional cases of plasma- 
cell leukemia in order to permit evaluation of the therapeutic effectiveness 
of radiophosphorus in this disease. 


THE USE OF URETHANE (ETHYL CARB.kMATE) IN THE 
TREATMENT OF LEUKEMIA: 

A PRELIMINARY REPORT* 

CHAIILES n. WATKINS, TALBERT COOPER ajto HERBERT Z. GIFFIN 

Our experience would indicate that urethane can be expected to produce 
a temporary’ hematologic remission in cases of dironic myelogenous 
leukemia. This remission is similar, in superficial characteristics, to that 
observed after irradiation therapy. There ts, at the present lime, no indi- 
cation that urethane offers more than other agents which are used palli- 
atively in this disease. However, by \irlue of its convenience of administra- 
tion and the possible advantage of controlled, continuous action, urethane 
may be found preferable to other methods of treatment in use at the 
present time. 

We have had insufficient experience with the use of urethane in the 
treatment of chronic IjTnphalic leukemia to warrant an opinion as to its 
efficacy. However, the reported experiences of Paterson and co-workers 
would seem to justify continued use of the substance in such cases. 

INTiile, like irradiation therapy, urethane may produce a rapid decrease 
in the number of immature Icukocj'les circulating in the blood in some 
cases of acute myelogenous and LTnphalic leukemia, there is no evidence 
to suggest that the usual course of these conditions has been beneficially 
influenced. 

Despite the absence of serious toxic effects encountered in this series to 
date, tbe poteali-^l production of aplastic anemra and other compKcatfons 
by this substance must be kept in mind. 

• Abstract of piper publisbed in full in Blood. (In pieu.) 
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EXPERIENCE WITH PTEROYLGCirTAMIC (SYNTHETIC FOLIC) 
ACID IN THE TREATMENT OF PERNICIOUS ANEMIA* 

, BYIJOX E. H ILL *.s» CHARLES H. IVATKIXS 

Fourteen {wlienUs -n ho liafl Addiwnian pernicious anemia in relapse ivere 
treated with plcro^-IglutamJc (j.ynUietic lolic) acid over periods from 
twenty-four <lays to nine months. The most striking effect of this form of 
therapy was ohsrrved in the bone marrow, erythropoiesis rapidly changing 
from a mcgalotilaslic to a normoblislic type. However, considerable vari- 
ation in the rale of erythrocytic regeneration was encountered, and in 
certain instances normal blood values were not obtained after several 
months of treatment with plcroylglulamtc acid in doses generally thought 
to he rdalively large. 

Symptomatic impros'cmcnt also w.ss rariable. Treatment resulted in 
abatement of glossitis and jieriphcral ncurop-ith)' in most cases, but recur- 
rence was common among personsmainlaint^ solely on this form of therapy 
for a period of months. Moreover, peripheral neuropathy and subacute 
combined degeneration of the spinal cord developed as new manifestations 
in a significant proportion of cases two* to 6vc months after treatment was 
begun. In the light of these observations, it is obvious that pteroylglutaroic 
acid docs not prevent tlie occurrence of degenerative disease of the per- 
ipheral nerves and spinal coni in pernicious anemia, and that the use of 
this form of therapy as a substitute for e.vtfacls of liver or gastric mucosa 
subjects patients to the hazartb of progression or developroeal of the neural 
manifeslations of Ibe disease. On the other hand, pteroylglutamic acid 1ms 
been found to bo an cffeelivc therapeutic agent in certain macrocytic 
anemias related to pernicious anemia, a subject not considered in the 
present paper. 


PRIMARY NONFAMILIAL HEMOLYTIC ANEMIAf 
' J. M. STICKNEY avo FRANK J. HECK 

Although patients with hemolytic anemia are not numerous, they con- 
tinue to be a problem of special interest and great difficulty. In the majority 
of cases the disease is of the familial or congenital type. The commonly 
accepted criteria for the diagnosis of congenital hemolytic anemia include 
the presence of a microspherocytic blood picture with an increase in signs 
of regenerative activity, increased fragility of the crythrocj'tes in varying 
concentrations of hypotonic saline solution, splenomegaly, an elevated 
value for indirect serum bilirubin willi an increased excretion of fecal 
urobilinogen, and a historj' of anemia, icterus, splenomegaly or increased 
fragility of erythrocytes in other members of the patient’s family. 

* Abstnet of poper published in full in tlie youraAl of l^horstorv sad Cliuicsl Medicine. 
S«.i5«-flS4 (June) 1047. 

t AbridfUjeDl of paper pubJisbed jn ftdl io Wood. S Mpr ) I W8 
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In the differential diagnosis of tlie different t^’pes of hemolytic anemia, 
the question not infrequently arises as to whether an indhidual instance of 
the disease should be regarded as belonging to the congenital or familial 
tsTw or to the acquired type. As Watson pointed out, there has been a 
temlency to regard all instances of “primaiy hemolytic jaundice as ffi 
familial or congenital tjpe.” There are, hosrever, no clear-cut criteria to 
which all wTilcrs on the subject agree. Id some cases in which the family 
history is negative but other criteria are present, the disease is cla.«sified as 


acquired. It must be admitle<l that a negative family liistorj* is not a def- 
inite indication that the disease is of the acquired type since actual investi- 
gation of close relaliiics may reveal sucli changes as increased fragility of . 
the erythroex Ics in the absence of other findings. 

In the years 1942 through 1946, at the Mayo Clinic, splenectomy was 
performer! in twenty-two cases of hemolytic anemia in which no positive 
family history could be obtained. These Iwenlj'-two cases are tlie object 
of our sficcial interest.* As far as could be iletermined. the hcmolj tic syn- 
drome in these cases was not .secondary to any toxic, infectious or poisonous 
agent and was not symptomatic and pari of a primary disease such as 
Ixmphohladoma, leukemia or hepatic ciirhods. 

^\c has e (livuldl these cases into two groups which happen to be equal 
in numljer. In the first group, either microspheroevtosis or increased fragil- 
ity of the erythrocytes or Iwlh were found. In* the .second group, such 
cvidcnw was not present. The groups are summarized in tables 1 imd 2. 

. 0 oiir casft wore examples of primnrj* nonfamllial hemolvtic anemia 

tar us we could determine. Microspberoc.v tosis was not pre.seni in half of 
these cases but with one exception (case 13) xve could not classifv them ns 
cases of inacToo lie uneima. There was a considerable number of macrocj Ics 

„r ^*0. 

J>;-moI.vsins may \k etiologic factors In a hemolytic 
I ° c!isc» (cases 14 and 22) iso-agglutinins of an 

irlulinal«t present. In each instance, the patient’s scrum ag- 

DO'ilixp lil<« I "vim ^ * “"•'J’*’**.'’ •‘•vr due to previous transfusions of Uli 
KblctS il.:: ‘ *nicrosphenK.yHc. it is 

donT. At theL 7 • ^-cciir until splenectomy was 

and i.cmnlvMns U liinc7im"«t7.'r’’'"'T '''"’Eular agglutinins 

Pcxeral autliops » ^ * rneil out in certain cases of hemolvtic anemia. 

iL:rtn"£r:”^ 

(™.C 10). .Iralh na, jm.l.alilv .In ? •'"V”'-'"' “"'■nna. In one of our lai.r. 
O|»nilion. IVc linve iiot I . '“■"'"'•'■lic transfusion rcnclion aflcr 

I'roc^sin tl,r.Z”:i, -f .he he.„„l,-.ie 

lr.insfu,;,m to l.nefii |r •'"Pmssial isilli the failure of 

fVe hase fouu.l U 'ptmecloiu.v. 

sevcril.v of the jaun.liee, I„ SZfa’ ' 1) '‘T'' “T""'' "" 

(case 4) as long as the patient w-as 
III 11,^ }rmr> I9W (bniiixli lodj ,,i,, • , 

Hi at O.f M,y„ ti«-ni..lrlio kltnu w** ma.l<- i» 
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.cverfy iaun.lic«l U.C nncia w., ryUU^Iy "M "Vn fte ^vanty ^ 

Ihc ia/adicc decreased, the 

This inverse relationship Ims been noted } . . ^ hj perplasia 

I„ several at ourcasesWrnarrow^sexammrf 

o( the normoblastic cells svns seen m each instance. i>o meg 
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clinical appreciation, and will be encountered as a rule after liver and iron 
therapy have failed to effect any improvement. It has no specific eharaclcr- 
islics, may be macrocytic, microcj'tic or normocytic. and is of help only in 
so far as it spurs one to find its cause. 

Pathologic fracture and formation of tumors arc .suggestive when present. 
In our e.vperience, pathologic fracture and formation of tumors (when 
clinically evident) have ocairred in somewhat less tlian a fifth of the cases. 
Because of the nature of this disease both of these phenomena should be 
sought for in that portion of the bone where crythropoicsis is most active. 

Paraplegia and root pain, resulting from collapse of the vertebral bodies, 
will be encountered in approximately a seventh of patients who have 
multiple myeloma. 


Occasionally a patient will appear slating that his physician found large 
amounts of albumin in his urine on a routine examination, and that he was 
felt to be .suffering from “Bright’s disease.” Examination will show per- 
sistently high grades of albuminuria with or without casts, cellular elements 
and az^emia, but usually without hj-pertension, hvpopmteineraia or 
eOema. l<urtber investigations will, in most instances, vicld a telltale sign 
of the real cause of the disturbance. 
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SKIN AND SYPHILIS 


XANTHOMATOSES* 

P\UL A O LEARY am> HAMILTON MONTGOMERY 

Disturbances of lipid mctaliolistn usually are cliaraclerircil by skin 
lesions and systemic manifeslatioTis •rchicb often arc of h serious^ nature- 
It IS difficult to make a satisfactorj- working classification of the lipid dis- 
turbances m view of our present inadequate knowledge of lipid inetalwlism. 
iluhiple classificalinns have been given in ibe past. The grouping in this 
paper is a simplifietl one and deals essentially with lipid disturbances having 
cutaneous manifestations. The term “xanlboma,” srliicb nie-ans “yellow 



Fig Ida — XuntbomA palfieltranim (sAi>lbeLv>nia). t. Xanlk’nis liilirmftiin (xsntliic lunmr 
vt trn<lot> fWath) 

tumor,” is frefjuenlly a mbnomer because many of tlieae p-ilfcnts do not 
have tumors; nonetheless, common usage svarranLs continued use of the 
terra. 

The most common type of cutaneous xanllioma is that kiiowm as x<in- 
ihoma palpebrarum (^anthelaslna). It occurs as .small yellow to orange or 
orange-red colored papules and nodules or plariucs involving the eyelids 
(fig. jCa). The majority of the lesions are located toward the inner canllil 
Ivit. oocaisxowally, Vbc lesions ate rrainerous and thick enough to interfere 
nilh viiion. About 50 per cent of the patients nho have xanthoma palpe- 
brarum do not display any evidence of hyperlipemia or associalcil sy.steinie 
disease, although the lesions of the eyelids may occur in association ss'ith 
other forms of xanthoma or may be the first manifestation of ses’cre hyper- 
lipemia associalcil srilh cardiovascular or hepatic disease. 

Xanthoma tuberosum, the second most common form of Muithomalous 
disease, occurs at any age and is characterized by predonuiiancc of lesions 
on the extensor surfaces, especially the elbows, knees and tendon .shcallis 
(fig. 505). 1 he lesions may l>e solitary or multiple, s-ary in size from a few 
• From ll.e Cin«.Ii*n Mnlical .tuoriaiwn Joiirft*L57.tU-43-i (NW.) 1917. 
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intlliinetcrs to scveru! ceiitHi f-- or more and display a variety of colors 
from yellow to reddish browi. llxperlipcmia with increase especially of 
cholesterol is found in ass«»ciati*.ii with \jiithoma tuberosum. In almost 
half of these cases, tliirc is (Mduirc of cardiox-asctilar discnse, usually of 
coronary sclerosis «dh an^iia jutfons or of occlusive xascuiar tfisease of 
the cxlrcvulics nilh intcrimtteiit claiKlicatfon which appears often in the 
form of arteriosclerosis obliterans In the jmtnile iupe of xanOioma luler- 
oTum, the mitral valve of the heart nm be iiivohcil but xascular disease 
of the extremities is rare \ iiistoiy of familial incidence of hxperlipemic 
stales is usually elicit cxl in j>.»t units who have tlie jiixcnile form of .sanllioma 
liiherosum and a similar histor.x is likewise common in the aihdt type of the 
iliscasu. 



I'le 57a — XsJitbonw tii1>en«om N«1r\»riaiMem»i*r«if!esiofni>ccumngDtirll)ow b Xan- 
Ihuina ilisiirminatuin nt tlic axi11a. 

Isas ewsptvAsvivst tlsAi Ivcwditwey kcact dbeavi <lutt to xatitlwi- 
nmtosU is fairly conimon, that the syndrome of cutaneous .sanlbojiialosis, 
h3’perc)io)e'>tereniia and angina pectoris presents itself as a well-defincxl 
disease entity in the first, second, third and fourth gcncr.itions and that it is 
a dominant hereiltlary disease. Polano and others have confirme*! these 
findings. In studs ing a given family, one may find idf comfiinafions of the 
disease; thus, one mcmlier may have h^'pcrh’iicinlii onl.v. another .\.in- 
thelasma and a third the complete picture of cutaneous .x«nthoin<i, hija-r- 
lipeinia and canliovascular disease. It would «l>o appear that angina 
pectoris and coronary' disease develop at on earlier ago in this group of 
patients than is true for angina pectoris in general, and cutniieoii.'. xaii- 
thoina inaj’ precede by several years the clinical manifestations of carslio* 
vascular ilisease. 
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We obseTved b Aroaum, Iwenty-eigUl ye»w «ld.«ttQ hwl had eitetniTe cutancoai Imwos of 
laalhoma tuberosum for* period of «x yean (fig. 47«;«>nlrasl with MnlhonunJuseminstum, 
fig. 576). Her blood plasma cholesterol was G67 wg per 100 c.c. of plasma (normal *00 mg.) 
and her total lipids were 1,7*3 mg. per tOOcx. of plasma (bot 041550 nig.). TIie first gtnenl 

eiaminatioD which she underwent inetudedele<trocafdii>gniphy, special cardiova»CTlar»l»die» 

and roentgenograms of the legs for Vdenee of occliiwe arterial dLwase, all of wtuli were nor- 
mal IMien examined thirteen months later, no eridcnce of mrdlorasculaf disease could be 
elicited Ne\erthelesa, shediedat home a year later of angina pectoris, the symptoms haWng 
developed only a short lime lierore death 



Xanthoma tuberosum in association with myicdema has been reported 
by Sweitzer and Winer. An increase of blood plasma cholesterol is of diag- 
nostic value in cases of my'Nedema vith or without e\ndence of cutaneous 
xanthoma. 

Xanthoma tuberosum b associated with hepatic disease in about 15 per 
cent of the cases. It may occur in assodation with primary disease of the 
liver, so-called xanthomatous biliary’ cirrhosis (fig. 58a and 6), or in associa- 
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tion with hepatic disease that is secondarj* to the obstruction of the common 
bile duct, especially as the result of postoperative stricture. In cases in 
« hich hepatic disease is primary', the prognosis is generally unfavorable 
while it is more favorable in the secondary tjpes. Hepatic disease and 
hyperlipemia frequently precede the development of cutaneous lesions but 
not necessarily so. A special type of hepatic disease with hj’perhpemia iras 
described by IlUrger and GrUtz as hepatosiilenomegaly with cutaneous and 
mucosal lipoidosis in which there is a marked and disproportionate increase 
of phosphalides rather than of cholesterol as occurs in other forms of 
hepatic xanthomatosis. BUrger and Grtitz reported two cases, one w ithout 
jaundice and one with Jaundice. One of the characteristics of xanthoma in 
relation to hepatic disease is the tendency for the folds and creases of the 
palms and soles to be outliawl by yellowish xanthomatous deposits (fig 
oSc). Large superficial xanthomatous plaques may occur on tlie tnink and 
also in laparotomy scars (fig. 58d). 



Kig S9a — Xantliomsduscmiaatum Tb«b>stologicchaog«sareiiiuilarto(ho«rof (anttioiiiii 
tubensum and vanthelaama Kate vacuolated foam or kanlboRia cella. atw typical Teuton 
giant cells wiib circular arrangement ot the nuclei (XW) 4. Sbowingdelailiof cell* (XIW). 

Xarithoma diabeticorum does not differ materially in appearance or <Ik- 
tribution from xanthoma tuberosum excejit that the lesions are likely to be 
more numerous and smaller in size. Tbannhaiiser expressed the opinion that 
xanthoma diabeticorum is a secondary rather than an essential form of 
xanthomatosis. As in hepatic xanthomatosis, the palms and soles are almost 
always involved in the process. Xanthoma diabeticorum is usualb* seen in 
patients who have a severe degree of diabetes which has been poorly con- 
trolled. The diagnosis of xanthoma diabeticorum is readily confirmed bj 
the prompt involution of the cutaneous lesions that follows control of the 
diabetes by proper treatment. 

A'ar.fAoma dCssenttnaium is a relatively rare condition. It differs strik- 
ingly from xanthoma tuberosum in tli.it xanthomatous lesions occur on 
flexural surfaces rather than on extensor surfaces and predominate in the 
axillae (fig. 575), groin and mucous membranes. There may be extensive 
involvement of the larynx and pharynx, necessitating tracheotomy. The 
blood cholesterol and total fipids are normal or even subnormal. Xan- 
thelasma is also usually present, ta addition, there may be a lilsforj’ of 
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diabetes insipidus and cases ha%e been repotted in association wUb Hand- 
Schuller-Christian disease with erddence of typical bony changes of that 
disease. Evidence of cardiovascular disease is lacking, although there may 
be hepatic involvement in the terminal phases. It must he kept in mind that 
m children there maj be exceptions to the rule ami, occ.isionally, a com- 
bination of tuberose and disscminale forms of xanthoma appear in assneia- 
lion with combinations of .systemic ins’olveinent. 

The histopathologic changes in the skin are similar in all the types of 
cutaneous xanthoma mentionetl ho far. Tlicsc changes consist of <lep<isilion 
of lipids, especially cholesterol, in so-called foiitii or vanthoma cells (fig. 50). 
Toulon giant cells predominate in lesions of xanthoma tuberosum and 
xanthoma <lisseminatum hut arc rarely found in lesions of xanthelasma, 
(’holesterol clefts and collections of cholesterol crystals may occur, espe- 
cudl.\ in lesions of xanthoma tuWrosum. So-callcd xanthic tumors of liie 
tendon sheaths differ only in the prtxloniinance of fibrous tissue. 



tig C(la— Lipiul pr.ileimws I.esions nn ellsiw which lack a santhomatou* hue nml re- 
..enihle Ihnse of a plague of localized neuni>]erTnatiti-< Mllh lichcnlficiittoii. 6 Same raie aho* iug 
iionlveDiciit of lipsoixl sclerosis Slid bioding downoflhe tongue, e. Suiatl plaque of necrobiosis 
hpiuidica (Iials'lieorum from leg with yellowish center and ivddish purjile periphery. 

Tfiere is a rare form of xanthoma known as neroxantho-endolhelioma 
occurring in infancy and consisting usually of a few xanthomatous p.iptiles 
or nodules which occur in a group but at times occur ns multiple ami ex- 
tewiAVc lei.KM\s. Iw this cwTOlitvon, tlwit is ivo ex-itlencTr of bypt?r\ipcTnia ra of 
systemic involvement and the lemons inTOlutc spontaneously in a few 
months, hence, this type of the disease is to be distinguished from juvenile 
xanlliotna, which usually offers a serious prognosis. Xevnxantho-endo- 
ihclioina can also be distinguished from jus'cnile xanthoma on the basis of 
hislop.ilhologic findings, as in nes’oxantho-cndotlielioma there arc endo- 
theli.il gi.ml cells as w cll as clinr.icterislic xanthoma or foam cells, including 
Touton giant cells. 

.\u uncommon txpc <»f cutaneous xmitbonia is knossii as lipoid -pTO- 
teiiiosts. The eulaneous lesions are seen on the elfmw s (fig. 60n) and knees 
in the form of liclicnifiei! papules and plaques resembling clinically localized 
iicurrKlcrmatitis. The lesions do not has'e a yellowish or xanthomatous hue 
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and do not itch. The pharynx is often involved and there may be a sclerosing 
of the mucous membranes, pulhng the tongue doivn (fig COi), both proc- 
esses result in disturbance of speech and hoarseness Diabetes has been 
reported in some cases and there is a definite tendency for the disease to be 
faniifiat. Tfiere is no specific treatment There seems to be a relative in- 
crease of the pfasma phosphatidcs rather than of cholesterol; in t/iis respect 
the disease resembles the BnJger-Grulz syndrome but hyperlipemia is not 
present The disease has the name “hpoid proteinosis'' because of diffuse 
extracellular deposits of lipids in the tissue without evidence of foam or 
xanthoma ccll-s but with rather diffuse staining of the collagen fibers with 
the lipids. There is some question nhether this condition should be in- 
cluded under true diseases of lipiil metalxilism or whether it simply repre- 
sents a degenerative process. 

Tills latter concept is probably true in neerofiiojiV lipoidiea diabelicorum, 
m which there are multiple j'cllow to red sclerotic plaques varj’ing in size 
and occurring chiefly on the extremities (fig. 60c). There is associated 
diabetes in 00 per cent of the cases and 80 per cent of the lesions occur in 
women. Although the diabetes when present is usually of a severe grade, an 
occasional ease is encaunter«l in irliich there is no evidence of <jiabetes 
mellilus. The histop.ilhologtc picture of necrobiosis lipoidica diabeticorum 
shows regions of pseudonecrosis of the connective tissue and regions of 
extracellular deposits of lipids. There is no response of the lesions to treat- 
ment. 

There are several diseases of Hpid metabolism of rare occurrence, of 
which \iemann-r{ck dheafe Is one. This usually occurs in Infants but inaj 
occur at any age and is characlerited by splcnohepalomegal,'’. Although the 
skin has s distinctive ^•ellou'ish hue, cutaneous xanthoiutis arc seldom 
found. In this disease there is a disturbance of the phosphatide meUbohsm, 
especially of that of the diaminophosphalides (sphingomyelin). Gauc/ier's 
disease, which is equally rate, is characterized by enlargement of the spleen 
and lis’cr, mottling and rarefaction, cortical thickening of tl>e Jong bones 
cuneiform tluckening of the conjunctiva and a bronzing of the skin with or 
without scattered hemorrhages. Cutaneous xanthomas are not present. 
The disease is familial and the ih'sorder has to do with disturbance of 
metabolism of kerasin. 

It has been customary in (he jMst to group Iland-SckulUr-Chriftiaii 
disease with systemic xanthomatosis and there still seems to be justification 
for this in that cases of Ifand-Schdlfer-Christian disease and disseminate 
xanthomatosis h.ive been reported occurring in the same individuals. 
Farber, Mallory and others, however, have callinl attention to the close 
relationship between Letlerer-Siwe disease, Nand-Srkutler-Cfirislian disease 
and eosinophilic granuloma of the bone and they h.xve noted that all l.'fH-v 
of transitions betw eon these llircc conditions may occur. Furthermore, Ihcv 
believe tliat foam or xanthoma cells found m these conditions are ii sec- 
ondary degenerative phenomenon rather tlian a p.irt of the csscrili.il patho- 
logic process and that in the early pliases of tliese disca.ses foam cells con- 
taining lipids arc not demonstrable in tissue nor is there a hyperlipcmi.i. 
Wallgren grouped Letlerer-Siwc disease and Ifand-Schullcr-Christian 
disease under the term "systemic rettetdo-endolhelial granuloma" and this 
term might also include eosinophilic granuloma of the «kin and Iwiies. 
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The various forms of cutaneous xanthoma are readily diagnosed because 
of the distinctive yellon'isb to safTron-Iikc color of the lesions. The distinc- 
tion as to the tj^c of xanthoma can fee made on the basis of the distribution 
of the lesions and the concomitant blood lipid studies in addition to the 
evidence of sj’stemic involvement. In Lelterer-SUce disease, petechial 
exanthems and purpuric lesions are frequently encountered. However, we 
have seen a mild form of this disease in a child in whom the cutaneous 
lesions clinically resembled those of disseminate xanthomatosis or dis- 
seminate ganglioneuroma but in whom the histologic cliangos in the skin 
and bone were those of eosinophilic granuloma. No foam or xanthoma cell? 
were present and there was no hyperlipemia. The cutaneous lesions in 
eosinophilic grannloma of the s\an have varied from superficial granulom- 
atous lesions to lesions resembling scrofuloderma and bear no resemblance 
to xanthoma. The lesions in urticaria pigmentosa may present a yellowish 
hue but there is definite pruritus and urllcation of the lesions can be pro- 
duced. Cutaneous xanlUomas are to be distinguished from multiple cho- 
lesteatomas and also from so-called lipoid tophi, which resemble gouty 
tophi. Distinction from so-called yellowing dermatosis (Weidman), includ- 
ing senile elastosis (fatly degeneration of elastic tissues), pseudoxanthoma 
elastlcum, multiple ganglioneuromas of the skin and Danloa’ syndrome, 
usually can be made by concomitant clinical and histologic findings. Re- 
sorption xanthomas represent fatty degenerative changes which are the 
sequelae of various granulomas or result from fatty degeneration in neo- 
plasms. It is almost impossible to distinguish clinically and even at times 
histologically between fibrotlc stages of solitaiy' lesions of xnntbomn tuber- 
osum and the histiocytic phase of nodubr subepidcrmal fibrosis. la the 
latter condition, however, there b not any iDcrenso of the plasma lipids. 
Most types of xanthoma may or may not be associated with xanthochromia 
and carotioenua. 

Our knowledge of the etiology of diseases of lipid metabolism is de- 
pendent in part on our knowledge of the synthesis of the various lipids 
and much remains to be determined in this regard. Tlie multiple concepts of 
the etiologj' of xanthoma have been discussed in papers by Thannhauser 
and Schmidt and by one of us (B.M.). Thannhauser and Magendantz spoke 
of a primary essential xanthomatosis which includes most types of cu- 
taneous xanthoma, the Hand-Scbiiller-Christian disease group. Gaucher’s 
disease and Nieniann-Pick disease. They then recognized a secondary type 
of xanthoma due to Vipemla in which the foam cells simply store excess of 
lipids as, for example, xanthoma diabeticorum and finally localized forma- 
tion of xanthoma cells in true tumors. In the primary essential xantho- 
matosis, Th.annhauser and Magendantz assumed tJiat xanthomatous 
lesions, whether cutaneous or systemic, actuallj’ were responsible for in- 
crease of l)lood plasma lipids. It b difficult for us to conceive that a fen 
cutaneous lesions in some cases of xanthoma tuberosum with hj-perlipemi'a 
but without .systemic manifestations can be responsible for the hyper- 
]i]>emia. This woukl be equivalent to explaining an increase of the uric acid 
of the blood as the result of gouty tophi. There are many other explanations 
of the cause of xanthoma and of hyperlipemia that have been offered in the 
juvst, none of which have been proved. 

In regard to treatment and prognosb, the lesions of xanthelasma and 
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pnthoma tuberosum may immlute partially or even completely after the 
ingestion of a diet low in fat and, more particularly, one free of animal fat. 
Reduction of the blood lipids in the liver occurs and it may, therefore, be 
anticipated that beneficial effects will follow a fat-free diet in regard to 
cardiovascular complications. Many other t.vpes of treatment have been 
advocated for xanthoma tuberosum but they have failed to prove their 
worth, except probably the use of small doses of tliyroid in connection with 
a diet free of animal fat. Strangely enough, this diet proved of benefit in 
one case we had of xanthoma disseminatum In which the blood lipids were 
normal. The tumors may he surgically excised when they interfere with 
function. As mentioned previously, xanthoma diabeticorum responds 
promptly to administration of insulin and proper regulation of the associ- 
ated diabetes. Roentgen therapy seems to be the treatment of choice in 
regard to tlie bone lesions in IIand-S<AUl!er-Christian disease and related 
diseases. The prognosis in xanthomatosis is dependent on the type of in- 
volvement and the extent and severity of the systemic manifestations 


TREATMENT OF STPRIEfS, WTH SPECUL REFERENCE TO 
PENICILIiN' 

PACT. A, OXEAny 

It is now known that the earlier trealment with penicillin is started in 
the course of the syphilis the better arc the results. When treatment is 
begun during the seronegative chancre phase; that is, before the results of 
serologic tests have become positive, there is a likelihood of "cure” in 00 
per cent of the cases. As the disease develops and when secondary lesions 
on the skin and mucous membranes are present the incidence of successful 
results decreases to about 70 per cent. 

Therefore, effort should be made to start treatment as soon as the diag- 
nosis can be made by darkfield examinalion of material from the chancre, 
and if the patient has passed through this phase of the disease, the sero- 
logic test of the blood and darkfield examination of material from the 
secondary lesions should be made before treatment is started. Even though 
a few days’ delay in starting the treatment does slightly lessen the incidence 
of "cure,” it is obligatory that the diagnosis be established by some def- 
inite means other than by the clinical impression before treatment is 
instituted. 

Experience has shown tliat the best results follow use of a dose of approxi- 
mately 3,500,000 units of penicillin, giren intramuscularly at llic rate of 
50,000 units every three hours. This requires that the patient stay ten days 
in the hospital, which is at the present time the outstanding objection to 
this system of treatment. In addition, it has been found advisable to supple- 
ment the administration of penicillin with injections of niapliar«en and 
bismuth, which may be given coneuirenlly with the penicillin or before and 

• Abitnet of paper pubJished in fuEI Ja the JaumUlttmt. 6S PS-PS fSTor.} tOiS. 



582 


PKCI*A. OLEAUV 


alter it At the jtresenl tiiue at the Ma>o Clinic \%e give an injeclum *>{ 
maphnrsen of 0 01 gm. on each of four successive Hays. On the fifth day ad- 
ministration of penicillin is started and when the afore-mentioned schedule 
is completed, an insoluble bismuth preparation is given at the rate of 1 c.c. 
every five days until twenty injections have been given. 

The quantitative titer estimation adds materially in evaluating the 
result of treatment and is a satisfaclorj* guide in determining the need for 
repeating the course of treatment described. The titer estimation of the 
blood reported in terms of units ranging from S.COO to 0 gives a more 
graphic picture of the status of the infection than does a report of a strongly 
positive, positive or svesiWy positive result of a serologic Wootl test. In many 
cases of early syphilis the titer may be reported as 1,280, C40, 320 or 100 
units and aHer freatinont it may ilecreasc gradually to 40, 20 or 10. A 
stcaily tlccrease of tins type is jv favorable indication ami frequently by the 
sixth or eighth month after treatment the liter has been reduced to 0 and 
the results of serologic tests have become negative. In some cases the re- 
sults of treatment are not so satisfactory in that the tiler will be retlucetl 
to 10 or tberculxiuls, remain at that level for a few months and then begin 
to increase again up to 40, 80 or more. Such nii increase is nn unfavorable 
sign bec.iuse experience shows that an increase in the liter strength usually 
precedes by several months a cHoical relapse. Accordingly, tiler estimations 
shouhl be made at monthly intervals after treatment and when the tiler 
remains slaltnnarj' at 20 or 40 units for three months or when it shows nn 
mcrcjisc in strength, u second courseof Iroutmenl identical to the first one 
should be given. The results indicate that by following .sucli a procedure 
and not nailing until a relapse occurs, as indicated by recurrent lesions of 
tlic skin and imicous membrane, the cIToct of the .second courst* of treat- 
ment Is <leci(lc<il> more favorable. 

The regimentation of the treatment of early siphilis is not nelvisable. 
It is not cxpcctcil that the condition in all eases will react .similarly to the 
same amount of treatment, so that when evidence of failure Is apjKirent or 
siiggesteil, it is recommended Ih.al a .second and, occasionally, a thinl 
course of treatment with ]>cnicillin. in.iphnrsen and bismuth be given- 
^fentio^ has lieoii made of the fact that bospitnlizalion and a tliree hour 
iiilr.imiiscidaT injection sclicilule arc the ilravv backs to jienicillin therapy. 
In addition, complications such as urticaria, jHiinfuI hips after injections 
and vesicul-nr eruptions of fi.inds and feel arc annoying hut not serious. 
Tise jyissibilily of a Ilenbeimet Tcaction, the activation of a syphilitic 
slinuUl Iw tmiw iu wiiiwl wc-A’wjswf lioUvcaxly auvl late lyphiU*.. 

In nn cfTort to simplify the proceihire of Irenlment, Ilomnnsky and 
lUllmiin MiggesUsl the Use of penicillin in Ixxjsv.ii'C ami oil. Although this 
nsluccs llie iiiiiiiIht of intramuscular injections to one a dai for u j>orio<l of 
ten to foiiritvii d.iys, the results from Ibis t.iqHs of Irealnicnl are sonieniial 
Vss >i.ili-faelory than llios<' mited after the pemciUiti, luitphsirsi-ii iiinl Iun- 
iniith system h.is Ikh u uhsI. Ins'esttgations are under way to improve the 
resiiUs of iiM- of the t«-«’swaxK>il cnnibiiiation and it may !«• that such nn 
impriv eiiieul w ill Ik* descril>«l in llic future, but until it U physicians must 
tK*.irni niiml lh.il the Iwller of the tnometlirKls is still the more incoiiveii- 
irwt to l>t>Vh pin sjeian and {hxtient. 

Tlic tneiddier of (H>sitlve resulU of rxnjiimntirm of the spinal fltdil in 
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c.i'ics of curly syphilis is loner after peiueilliH fhcrapy than after ati\ 
previously dcsoribctl treatincol This indicates that the incidence of clinical 
neurosyphilis may be rciluccd matcnailj in a decade or two among patients 
who have received this type of treatment 

The results of the treatment of syphilis of the central nervous av stern 
have Ir'cii less successful than the treatment of tarlv svphilis Favorable 
changes in the spinal fluid have l»een m my cvpcncnce the most outstanding 
effect, nhile impmvcmcfit in the clinical manifciitatfons of tabes dorsahs 
an<l general jKircsis has I>een rather conspicuous bv its absence. It has been 
necessary to use fever therapy in conjunction wilh penicillin for freatiiient 
of patients who had clinical signs of tabes doraalis or general paresis and. 
contrary to the experience of others, I have not seen a remission develop in 
a case of general paresis after the use of pcniciliiii alone. 

Experience with pomcilfin llieropy in cases of canhovascular s.vphdis 
docs not as jef warrant ifeilucfions. At fe.ast fiv'c years of treatment and 
observation of patients with aortic syphilis must elapse before it will fie 
possible tn estimate the results of penicillin therapy . 

Probably the outstanding value of jiemcillin w m its ability to prevent 
the transmission of syphilis from the pregnant mother to the offspring. 
The reports have indicalcsl that 05 per cent or more of the mothers w ho have 
syphilis and receive penicillin during their pregnancy have nornial chihlrcn. 
This also includes women who have recently-acquired sypliilis Thrw 
million units giwn during (he last p.irt of the first trimester is usually 
enough to prevent transmission of the disease to the child; however, if the 
mother’s syphilis is acute, it is well to repeal a second course of penicillin 
nt the beginning of the lliird trimester. It is somewhat paradoxical that, 
although the sy'philis is not Iransmitletl to the child, the niotlier la not 
always "cured.” Also, it k recommendeil that women who have had syph- 
ilis for scv'eral yam and are in the latent phase of the disease undergo a 
course of penicillin therapy during each pri'gnancy. 

Unfortunately, the results from the treatment of the syphilitic newborn 
infant are not so satisfactory; likewise, the influence of penicillin on the 
retaixlevl manifestations of congenital syphilis, such as interstitial keratitis, 
is not great enough In warrant its use. In such cases it is still advivible to 
use maph.arsen and bismuth in conjunction with fever therapy. Fever may 

induceti ivith typhoid vaccine, mal.sri.i or the fever machine. 

The treatment of latent syphilis with peniciUm has been discouraging 
thus far. In cases in which the imlienl has had syphilis for ten or more 
years, results of examination of the spinal fluid arc completely’ negative 
and no evidence of cardiovascular involvement can be recognizeil, the nsc 
of penicillin has been of slight benefit in reversing the posifiie resiih-< of 
serologic tests. 
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RECENT ADVANCES IN DERMATOLOGY AND SYPHILOLOGY* 

LOUIS K. BEOXSTING 

In teccnt yeara there have been many significant developments in the 
field of dermalologj' and sj'pbilologj', some of them of far-reaching im- 
portance in relation to sj'stemic disease, others of direct value to the 
practicing physician in the management of the patient. 

TOPICAL APPLICATION'S 

In dermatologic treatment, topical appHcatioiis such ns ointments and 
lotions play a large role. Some of them are used for their omi value as 
lubricants but more often they are used to couvej' medicaments to the 
diseased skin. Tlie choice of vehicle is an important one, for in certain 
conditions a surface action b desired, in others, a penetrating cfTect. Many 
new tj^cs of creams and emulsions have been made possible by the utiliza- 
tion of such recent materials as symlhelic resins and waxes, bentonite clay 
and \hc varloii"! TttlVmg ngeuVs. Yhyslcians no'*? have nVRvlftWe n v;kle 
range of emulsions, grc.ases, grcaseless bases, interface active agents to 
(aciUlate penetration, protective creams and eOicicnt soap subsltlules. 
The quaU-rnaiy anuiioniuin salts (phcmcrol. tephimn) arc useful iJelergenl** 
but their antiseptic action is neulrAUzetl by soaps- 

ANTISEPTICS 

Dermatologists have long objected to the use of crcsol, mercurials and 
ioiUnc as preopemlivc skin anliscplics l>e«msc of their high sensitizing 
properties. new bactericidal agent which will be of interest to surgeons 
has l)cen iocoriioratcd in n soap (G-ll soap); in clinical trials it has proved 
to Ih? nonirritating to the skin and to possess iintO«e antiseptic projicrties. 

SULFONAMIDES, PENICILLIN’ A.ND STnEPTOMyCIN 
Tlie treatment of .superficial pyogenic infections of the skin such ns 
imiKtigo, eelliynm and folliculitis was thought to l>c aolvetl with the intro- 
duction of the .stiUaiinniides and. l.'ilcr, |»cnicillin and streptomycin. How- 
ever, sub-veqiient cvjKricncc has shown that the sensitizing capacity of 
these dnigs is such llial they arc not fit for general use in such cases, at 
least not by loplcn] application, Tyrothricin, on the other hand, Is quite 
useful and is rclalis’ely iionirrilnting when usc«l as a lotion or a moist 
cninprcss. 

Ten scars of exjicriciicc with the systemic administration of sulfonamidc,s 
has diown that the usefulness of these agents in dermatologic conditions 
IS snmrwbflt restrictesl. Of course, they are still vnlu.ablc in cases of scs-ere 
slreplitcoecic and staphs lococcic infections in sshich penicillin Is iiiefTective 
or l*ecause the p.atirnl is sensitise to it or the organisms arc pcntcillin-fast. 
In rhanernidal itifrclion, sulfadiazine or su!fathi.szoIe is tlie drug of choice. 
In the early stages oI l.s mphogranoloma venereum, a long perioil of treat- 
ment with sulfadiazine is indicated. SuIfaiisTidioe seems to Ii-ave a s{>ecific 
• I'pjci tlx .Melmil llulWIn // fO-U (Ot.) I»n: Csns.Imn MMk^I A.w«. 
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etTect on the control of the s\niptoTns of dermatitis herpeti/ormis but its 
prolonged use is not without hazard 

The systemic use of penicillin is indicated in erysipelas, erysipeloid, car- 
bunclc, cellulitis, lymphangitis and other se\-crc and deep seated strepto- 
coccic and staphylococcic infections of the skin such as hidradenjtis 
suppurativa. Streptomycin has a linutcil application in dermatology; it is 
indicated in those py ogcnic infections irhich are pemcillin-fast; it is effective 
m early tularemia and perhaps in granuloma inguinale; it has proved 
promising in certain cases of ulecraling cuLmeous tuberculosis. On the 
other hand, the systemic reactions attending the prolonged use of strepto- 
mycin in sizable doses, particularly the damaging effect to the vestibular 
apparatus and the eighth ner\'e, as well as the expense of administration, 
are serious drawbacks. The use of penicillin and streptomycin has proved 
disappointing in the treatment of pemphigus and disseminated lupus 
erythematosus. 

SCABIES AND PEDICULOSIS 

A few other items of interest in the treatment of dermatologic conditions 
may be mentioned briefly. The most effective agent hr treatment of 
scabies and pediculosis is the formula of Eddy: benzyl benzoate JO.O, DDT 
(dichlorodiphcnyllricjiloroelhane) J.O, benzocaine (ethyl aminobenzoate) 
2.0, tween 80 (v\t]fls Powder Co.) 2.0 and water in su^eicot quantity to 
make 100.0 (all in terms of grams or cubic centimeters). This emulsion is 
rubbed libernlly into tlic affected parts on two occasions, twelve hours 
apart. 

CONDYtOMATA ACUMINATA 

These moist warts respond to one or more applications of podophyllin 
powder used as a 25 per cent suspension in mineral oil. Some prefer a 90 
per cent suspension of the powder in 95 per cent alcohol to limit better the 
caustic to the lesions themselves and to minimize the irritation of adjacent 
membranes. Ordinary warts tfud plantar warts are not affected by podo- 
phyllin. Sullivan and King have shown that podophyllin exerts a specific 
effect on cell structure similar to that produced by colchicine. 

FUNGOUS INFECTIONS 

In dealing with fungous infections of the feet, ills well known that certain 
persons are particularly susceptible while others seem to be relatively im- 
mune. This difference is due in part to the fact that certain fatly acids in 
the sweat and other secretions of the akin are natural inhibitors of the 
growth of fungi. In accordance with this principle, preparations of un- 
decylenic and propionic acids have been developed for therapeutic purposes 
and in extensive clinical trials in military and ci%*iHan practice they seem 
to have lived up to expectations. They are quite mild, even after protracted 
use. They are not cure-alls, however, and they wall not replace conventional 
remedies during the acute stages of infection, nor will they eradicate ob- 
scure foci from the nails. Their chief virtue lies in the pre^'ention of infec- 
tion, and when applied conscientiously’ as powders to the feel they are a safe 
and efficient prophylactic. 

Fungous infections of the scalp in sdiool children arc another matter, 
especially those due lo Microsporon audouini. Thousands of suclt cases 
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came to light in the iiiclropolitan centers coincident with the shifting of 
large numbers nf industrial workers during the tsar. The only efficient cure 
for ringworm of the Mralp, cveept by the occurrence (tf j>ul>erty, is hy roent- 
gen epilation of the scalp. The use of tojiicnl fungici*les is tctlious and 
disappointing altliougli promising results were reporle<l with two .such 
preparations, Irimethy! cetyl ammonium |>enlachlorphenate aii<l salicyl- 
anilide. The reason nhy ringwonn of the !<alp is curc<! .spontaneously at 
puberty is clarifieil by the work of Itothmait. Sinfijanic ftn<l \\ cilkamp, w ho 
demonstrated that certain fatty acids in the hair are fungistatic and that 
their inhibitory effect is five times more pronounced in aduU.s than in 
children. 

ANTIHISTAMISIC SUBSTASCES 

.\lthongh the role of histamine in attaphylavis and allergy is still con- 
troversial, by this time physicians arc convinccil of tlie value of nnli- 
histaminic clings, such as benadiyd and ps-ribcnrainiiie in the symptomatic 
relief of urticaria, angioneurotic cslema and certain other itching ilerma- 
toses. So far at the clinic ne have obsors'cd no serious conscrjiicnces from 
the use ol cither of these drugs, even with prolonged udministration, al- 
though the common disagreeable side clfecls of clrou.sines.s, dizziness and 
nausea may render certain jicrsons intolerant to each of them. As a rule, 
rlro^siness occurs more frequently ssith Uie odiiunislmlion of bcnndryl 
than with p.s ribcnzaminc, but this is not unwelcome In dealing with iicrs'ous 
patients or when the drug is given at l>«llinie. lVril>cn 2 anrmc, on the other 
hand, is prone to cause excitement nliieh interferes uith sleep. IVe have 
observed a slight suppression of bematoi>oicsis In connection with its use. 
P^Tihcnzamine is somewhat efteclixe as a local anesthetic when appUwl ns 
a i per cent ointment in cases of localized pruritus about the anus or vulva. 

No doubt, the present extensive program of research in this field will 
bring out other drugs more effective and less toxic than those now ax'ailabic. 
.\t the Mayo Clinic, my colleagues and 1 hax'e h-Kl an opportunity recently 
to appraise such a new antihislamlnic drug calleil “ihcnylenc” (N-(alpha- 
pyridyl)-N-(alpha-thenyl)-N’,N*-di-niethyIelbjlenc<Iiamine hydrochlo- 
ride). Preliminarx- observations on seventy-eight patients willi allergic 
dermatologic disorders who ssere gix'en the drug by mouth m maximal 
dosage of JOO mg. four times a day indicate that it is safe and effective. In 
therapeutic efficiency it stands between benadrjd and pxTibcnzaniine but. 
with tlienylene, unpleasant side effects xvere surprisingly few. The greatest 
benefit w as in the relief of the symptoms of acute urticaria, but, us with the 
other drugs, the benefit to other itching conditions such as atopic ilermatitis 
and contact dermatitis was disappointing. It is impractical to make a xalid 
statistical .summary of the effects of treatment on a subieclix’e syniploiii 
such as pruritus Some persons in this serie.s evpresseil a preference for one 
or the other of the three drugs on the basis of apparent relief of symptoms 
and absence of side effects; this fact indicates that at present there is room 
for all three in clinical practice. 

NITROGEN' MUSTARD IV MYCOSIS FUNGOIDES 
IVelimiiiary obserwilions indicate that nitrogen mustard is capable of 
bringing about improxement and temporary remissions in certain cases of 
mycosis fungoiiles as it does in other of the b mphobkistoraas. The drug has 
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an extremely toxic effect on the hematopoietic ‘•\stem and m spite of cer- 
tain dramatic responses in theraps it will probabh find .i limited applica- 
tion as an adjunct to roentficn r.i\ , Diinng the past year my collea^ics and 
I have concluded, on the basis of our experience in treating nine patients 
nho had mjeosis fungoiiles nith one or more courses of nitrogen miislard. 
that the drug is inferior to roentgen ravs and is less >.ife. and that the chief 
indication for its use n ill bo in those cases in which the disease is fulrnm.itmg 
or in n liicli a full quota of roentgen thcrapj has been apphe-d or m w hich the 
di«o.isc appears to be rcfractorj to sucli treatment 

MTAMIN D, (CALCIFEROL) IN LUPUS VULGARIS 
Vitamin therapy in ol the skin, as in gencr.,1 „,e<li»l »n<lilions 

ha, been tnnch overtlone Aside Imm its n« in such obvious Hefieieneies a, 
Slanr ™mvy and perhaps in Darier’s nnd Devergies diseases, the indi- 
eatioL tor siicli Ireatinciit Inise been dceidedly 

vears hoiievcr. a remarkable advance in the treatment ot lupus ™ltari, 

'by tlie prulonged adminislralioli ot large ilo^s ot '’l'”™" ^ 

tortl, independenlly by Fanielle in lie giiim. Cl„n>y m J “1 SS ive 

a long period ot ..^ght per day. In dealing in such qiian- 

2,000 units per kilogram of twty wcigni ^ kneeled in 23 to So 

tilics, untoward effects and pt X.s an,rei:reti.l 

tier cent of such cases, but with proper few The mode 

supervision is not knonn, whether 

“;™tmenini:" iVssibie inffuenee on phospholipid 

metabolism. „EAT.MENT Of SlPHlLiS 

In .bis short discussion ^ 

of peniciUm in the treatment of JT o\-er-all efficacy of schedules 

before valid conclusions can w • , .. ,„ay Jjg replaced 

and combinations of drugs. Trea me „ ph^sicl.iiis wc 

it penicillin in oil «"'',>>''™’Xnd^"SXg our optsinentt «e hale 
have made the strategic error o ^ ,|,p ,l„g without 

giicn too little treatment, we - ,1,0 latent stages ot theiUsease 

rcsiiecling the resistance ot the pa , , finallv, we have mininiireil 

or under eondilions ot P-'f-f «"<! f-er. 

the valuable nusiliary role ot “ ^ leebnic ot present schedules I can 

For detailed inslrnetion m regarf Pv,|„i„M,alion on the 

recommend to you the bulletin ot tlie leie™ 

■'TSnltTnSUv sypliilis. penicillin i, highly elTee.iie and Ihe 
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shoiler the duralion of the disease the better the results. At present it is 
our opinion nl the clinic that a combination of penicillin with oTophenarsine 
hydrochloride and a bismuth preparation given either before or after or 
concurrently offers the highest rale of success. Such patients should be 
followed regularly after treatment with clinical and serologic examinations 
in order to anticipate relapse. It is well to remember, too, that the small 
dose of penicillin needed to cure gonorrhea may scr^'c to delay the signs of 
a concurrent syphilitic infection for several months. 

Benign gummatous lesions of the skin and bones resjmnd well to peni- 
cillin. likewise gummatous hepatitis and gastric .syphilis respond. 

Syphilis in pregnancy is an ideal condition for the u«e of penicillin and 
reports indicate that such treatment has seldom failed to prevent sj’philis 
in the offspring. A course of penicillin may be used even late in pregnancy 
if the child is viable. Pregnant women with syphilis should receive at least 
2.4 million units of penicillin, perhaps more, and at the clinic we prefer to 
give such a course in the first trimester and again at the seventh month. 

Penicillin is more effective in congenital syphilis of infants and young 
children than in older children but the results arc variable. A course of 
seven and a half days of treatment at three hour interNuls is T«commcntlc<l, 
a total dose of 100,000 to 400,000 units per kilogram of body weight being 
utilized. Interstitial keratitis is refractoiy to pcnieillin. 

In neurosyphilis there is an excellent response in cases of ns^'nptomatic 
infection and s^*ph)Utic meningitis. In vascular neurosyphilis the response 
is equivocal hut the treatment is relalix'cly safe. In parencbjuiatous types 
of neurosj-philis, the longer the duration and the more the damage, the le&s 
the degree of clinical improvement. The most pronounced effect of peni- 
cillin in cases of neurosj'philis is on thecerebrospin.il fluid: the effect is, first 
of all, on the pleocj tosis and total protein, later, on the colloidal curve and 
the serolo^c reaction. Tabetics often gain weight and improve in other re- 
spects after a course of treatment with penicillin. Patients who have optic 
atrophy and general paresis need treatment with }>cnicillin and malaria. 

In cardiovascular sj'philis penicillin should be used with caution. In laic 
latent sj'philis and in so-calW IVassermann-fast cases there is no eiidence 
that peidcillin is of value. 

BAL (BRITISH ANTI-LEmsiTE) 

Thb is a dithlol compound (2, 8-dimereaptopropnno!) which was de- 
veloped during the war in a search for antiveslcanls. B;VL ha.s strong 
affinity and binding power for heavy metals, particularly arsenic and 
meicuTy, and iV has applied eflectively in the treatment ol intoxica- 
tions by these drugs. In the treatment of sj'philis, B.VL is a valuable 
prophylactic to be used at the first sign of intolerance to the arsphenamines. 
It has been shown to influence markedly the morbidity and mortality rates 
in arsenical exfoliative dermatitb and hemorrhagic encephalitis, providing 
the toxicity has not been established too long. B.kL Is given by intramuscu- 
lar injection in dosage of 2.5 to 3.0 mg. per kilogram of body weight at four 
hour intervals the first forty-eight hours and in decreasing doses thereafter 
for the next ten days. Physicians who use arsenical drugs in the treatment 
of syphilis, and mercurials as Sureties should have access to a supply of 
B.AL to be used at the earliest signs of untoward reaction. 
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THE TEILMLNATION OF THERAPEUTIC MALARIA ^VITH 
CHLOROQUINE* 

ROBERT R K1ERL\ND *xd WILLIAM G. McCRElGllT 

Chloroquine is one of a series of preparations investigated in recent years 
for the treatment of malaria. Tlie chemical formula is 7*chIoro-4 (4- 
diethylamino-l-mctliylbutylamino) quinoline diphosphate.! The drug 
previously carried the exiierimcntal number SN 7C18. Earlier investigative 
work by ^lost and his co-workers showed this drug to be of definite benefit 
in the treatment of aeuto reJapsing attaclcs of malaria caused by the 
Plasmodium vixTix. They were of the opinion that the interval between 
attacks of relapsing malaria is longer than when atabrine (quinacrine 
dihydrochloride) is used and that the drug is better tolerated than atabrine. 

Most and bis associates noted that in SO per cent of cases pruritus de- 
veloped sometime in the course of treatment while some type of erythema, 
urticaria or a mild papular eruption developed in 2.4 per cent. Mild and 
transient headadics, I’isual disturbances and gastro-intestinal symptoms 
also have been noted. 

This report deals with the use of chloroquine in the termination of 
therapeutic malaria in twenty-five cases. 

All of the patients in this group were inoculated with malaria for the 
treatment of syphilis of the central ner\-ous system. The ages of the patients 
ranged from twcnty-tliroe to fifty-seven years. The strain of organisms has 
been in use for more than tnenty years and is of the tertian type, PJas- 
modiiim vivax. The mode of inoculation was direct from patient to patient 
by the intravenous injection of 5 c.c. of whole blood. The blood was taken 
from a donor only after U.liad been demonstrated that Plasmodium vivax 
was present in the peripheral blood by examination of thick smears. 

Neither tlie incubation period nor the number of paroxj-sms of malaria 
could be shown to have any effect on the results obtained with chloroquine. 
The incubation period of malaria varied from one to twelve days. Eacli 
patient had not less than seven nor more than ten paroxj'sms before 
termination was attempted. 

Chloroquine was used as the only antimalarial drug in all twenty-five 
cases. The dosage and method of administration were as follows; 1 gm. 
followed in six hours by 0.5 gm., then 0.5 gm. again in twenty-four and 
forty-eight hours. The total dose in twenty-three cases was 2.5 gm. and in 
two cases, 3 gm. When the medication was given to the patient after his 
temperature had receded to 103® F. or lower the chance of vomiting was 
less. Furthermore, it was noted that there was less likelihood of an addi- 
tional paroxysm when the drug was given during the fall of temperature. 
In twenty-one cases no febrile episodes occiured after administration of 
the drug was started, while in four an additional paroxysm occurred within 
twenty-four hours. In these four cases use of the drug had been started 
during a paroxysm while the temperature was ascending. 

* Prom the Amencan Journal of Syphilis, Gonorrhea and Venereal T)ueas«. 32 57-53 f Jan.) 
1!*18 

t Chloroquine used in this study was supplied by tie IVintbrop Chemical Company. Stw 
York City, New York 
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Only one patient reported a side reaction. This TVas a mild gastro- 
intestinal upset and was transient. lasting less than Incnly-four hours. 
Pruritus, urticaria or evidence of dermatitis did not develop. 

Blood smears were examineil for plasmorliaafter administration of cldoro- 
quine in fourteen of the In cnly-five cases. In l«n cases plasniodia had dis- 
appeared within tnenty-four hours after the initial close of the drug was 
given; in four, nithin fcrty-eight hours, and in seven within seventy-two 
hours. In one case plasmodia were found until the fifth day. In one case 
smears were made repeatedly but no plasmodia were found lliroiighoiit a 
tj-pical malarial course and the patient’s temperature returned to normal 
promptly after the administration of chloroquine. To our kn<»wledge re- 
lap«e of therapeutic malaria has not occurred two to eight months after 
treatment with chloroquine. 


AN EVALUATION OF THENIXENE HYDROCHLOniDE 
(N, N-DIMETHYI..N'-(ALPHA-PYmDYL)-N'-(ALPHA-THENYL) 
ETHYLENEDLUVIINE HYDROCHLORIDE!* 

ROnERT R KIRRUVXD c\o ROfiERT T. POTTER 

A clinical evaluation of thenylene, a new drug with antniistaminic proj)- 
erlies, shows it to be of definite value in treatment of certain dermatologic 
conditions. Its most tuarked effect was in treatment of dennato'es, such us 
urticaria and angioneurotic edema which are characteriml by cutaneous 
edema. With few exceptions oral doses of from 50 to 100 mg. three or four 
times a day led to lessening or disappearance of such edema. No cumulative 
effect was noted and untoward teaclioos were zrunimal. A clinical compari- 
son of the results of treatment with thenylene, benadrj 1 and pyrifienanminc 
revealed a high degree of similarity. 


THE USE OF NITROGEN MUSTARD IN THE TREATMENT 
OF MYCOSIS FDNGOIDESt 

ROBERT R KIEUIAXD, CIltRLES H. tV.<TK\N'3 a-ro C. C. snuU,ENUKRr.i:n 

The treatment of leukemia, lloilgkin’s disease and lymphosarcfmia has 
bcMi advanccil materially by the addition of the 3-cbloroelljyl amines (the 
nitrogen mustards) to the other methods of therapy u««l in tiwsc condi- 
tions. To this group of diseases which have a common generic term of 
“lirUnpholilasloma” liclongs the condition known as "mycosis fungoufes.” 
It is natural then that such a drug should be used in the treatment of 
mj, costs fungoides and already prelimttiarj* reports are appearing cowcem- 
ing its value. 

* .MkIrkI of pinprr puUiOiftI in full in liM* .\umvaii Juunuil nf IIm' Mitticfll i^-iriien (In 

t Fnrfti Tlie Joiimal of ln»p*fignli»e I^etiii»lc4«gy, 9 lal,. 
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It has been suggested that the method of action of the nitrogen mustards 
IS the inactis’ation of the essential cellular onzjTnes. On the basis of various 
studies, it has l)ecn shown that the phosphokinases are highly susceptible 
but that this sensitivity also is fouml in other types of enzymes. There is 
no definite correlation between susceptibility in enzyme systems, in vivo 
and in vitro. Inactivation of cellular enzsmes by nitrogen mustard is 
probably not the primary pniccss. 

Many systemic effects can be pro«lucc<l in mammals by the administra- 
tion of toxic amounts of the muslanls, but small doses produce pathologic 
changes, chiefly in cells and tissues which arc proliferating actively. As a 
result of the latter observation, it has liecn concluded that the mustards 
fre<iuently exhihil a primary nucicotoxic action and that they act directly 
on the chromosomes w ithout much influence on other cellular activities, to 
produce an inheritahle chromosomal abnormality. This latter effect has 
not been demonstrated with any other group of chemical compounds. 
Ilocntgen and ultraviolet raj’s arc the only other known agents which will 
produce inheritable chromosomal abnormalities. Evidence also indicates 
that in certain tissues, a cjtoplasmic change occurs, which results in ne- 
crosis of the cell. Wliilo toxic <loscs bring about widespread changes, 
minimally effcclhc doses evoke iwthologic changes only in cells and (issues 
normally cxhihiling a high mlc of growlii and proliferation. The mitotic 
arrest seems confined to the resting stage of the mitotic cycle so (hat the 
total effect is to ileplelc the tissue of mitotic figures. 

llic markc<l effects of the ^-chlorocthyl amines on lymphoid (issue and 
the observations that hyperplastic tissues are susceptible to the cytotoxic 
action of these coni(>ouuds suggestesl their (bempeutlc use. 

The formed elements of the blood ami the gustro-inlestinal mucosa arc 
the first to reflect the cytotoxic action of the nitrogen nmstards. The action 
on the hematopoietic organs isTcflectcxI by lymphojienia, granulocj topenia, 
thrombocytopenia an<l anemia in the order named. The lymphopenia is 
usually apparent within twenty-four hours after the first injection and is 
progressive for six to eight <la»s. The count of tlie lymphocytes usually 
returns to normal two to three weeks after the last dose. The total count of 
leukoc.i tes declines progressively for two to three weeks after a course of 
treatment. This decrease is due to neutropenia in addition to the lympho- 
penia. Within three weeks after the maximal reduction, the neutrophil 
count is usually back to normal. Thrombocytopenia usuallj’ appears during 
the third week after treatment; the platelet count at Uiat time ordinarily 
ioUs to hrJweejj Xtft WtD saii JitftXW j»f «.'iwo miiiimf-ieF xif ivkiwA 

The effect on the gastro-intcsiinal system is usually apparent within 
four hours after an injection and is manifested by nausea and vomiting 
which is seldom prolongetl. Tlicsc inanifeslatinns are most noticeable after 
(he first one or two injections and often do not upi>ear after the later lioses. 
niarrhea occurs occasionally. 

DOSAGE AND OBSERVATIONS IN SIX CASES 

The form of nitrogen mustard hs«I in this study was mctliyl-his {0- 
chlorclhyl) amine hydrochloride. The dnig was adminisleretl intra- 
vcnou.s!y; a .single dose was 0.1 rag. per kilogr.sm of Iwdy weight. A course 
of treatment consisted of four such do«eH given on successive days. The 
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decision to employ subsequent courses depended on tbe clinical resjronse, 
the condition of the patient and the status of the hematopoietic system. 



Fig. 61a.— Before trestnienl witb Ditrogni mujlanl. Sole the delineated area acrau tLe 
lumW region *ahiliit.ing the improvement (on tte Wl) from roenlgen therapy six vreehs pre- 
vtotuly. No roentgen therapy vu given to tbe samI area and LtitlocL. 6. Two and a half 
moatb after treatinent with nitrogen mnslan). The rcsoiuUon of the tumors of mjeosis 
fongoide* is evident. There had been a recurrence of lesions in other areas. 


Additional courses were not given sooner than sis weeks after Ute preceding 
course. The individual doses which our patients received varied from 4.5 
to 8.5 mg. 

To date we have treated ^ patients who had mjeosis fungoides with 
nitrogen mustard. Three of the patients Lave had two courses of the drug. 
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One patient died of a feIjriJe illness nncvplflincd on necropsy two weeks 
after a course of treatment with nitrogen mustard was given. This patient 
had never received roentgen therapy. The infiltrated plaques of mycosis 
fiingoides shotvetl regression within one week after the completion of the 
course of treatment. 

Another patient (fig. (51) liocjiuseof pregnancy, received roentgen therapy 
to all the skin c\cept that on the lower part of the buck and abdomen. 
Benefit was notcil in all irradiated regions. One month after roentgen 
therapy, a normal infant was delivcreil. Two weeks later a course of treat- 
ment with nitrogen mustard was given. Within two days after completion 
of this course of treatment, the pruritus improved and within a week there 
was rcgres.sion in the size ami degree of infiltration of the tumors in the 
regions which had not been trealed with radiation. The patient returned 
two and a half months later for another ovamlnation. Although her con- 
dition was improved ns comparof! with that on the original examination, 
there were new tumors an<l recurrence of nwlulcs in some regions. She then 
was given a second couf'se of nitrogen mustard. 

Four of the patients in this group ha<l received repeated courses of 
roentgen theraj>y over a j>crio<l of one to six vears. The plaques and tumors 
of mycosis fungoidcs hail become resistant to radiation in these cases and 
for this reason nitrogen mustard was administered. The results of treatment 
in one case were striking. The patient rapidly gained in strength and 
weight, while the pain and pruritus almost completely disappeared. The 
infiltration and erythema of the skin rapidly subsided so that she was able 
to return home after continuous hospitalization for ten months. She re- 
turned for a second course of nitrogen mustard six weeks later. At this time 
her general condition was still improving but the paroxysmal pruritus had 
recurred. The general eon<lition and cutaneous lesions of the three other 
patients improved after treatment with nitrogen mustard. One patient who 
had two courses of treatment reported increased pruritus following the 
second course after having h.id relief of pruritus after the first course. How- 
ever, the lesions of mycosis fungoidcs were disappearing and there were no 
new lesions two months after the second course, Itelief of pruritus was 
great in the other two cases one to two and a half monliis after treatment. 
They did not have any new lesions and improvement in the original lesions 
continued (fig. C2). As this paper was being finished, two patients returned 
two and seven weeks, respectively, after (he original follow-up. Doth hav'e 
had mild recurrences of infiltrated plaques and moderate pruritus. 

Four of our six patients had universal cxfoliativ'c erythroderma in addi- 
tion to the other evidences of mycosis fungoidcs. Foffowing treatment witfi 
nitrogen mustard the exfoliative dermatitis improved rapidly in two cases 
and slowly in two. Improvement in the generalized eruption did not begin 
as soon as, or progress as rapidly as, the improvement in the infiltrated 
plaques and tumors, although relief of pniritus was the first beneficial 
effect noted by most patients. 

Heactions to nitrogen mustard in our cases were essentially of the gastro- 
intestinal type. AU patients bad nausea after the first injection and four 
had vomiting within three hours after the first injection. As the injections 
were continued daily, the nausea and vomiting tended to become less severe; 
however, it was necessary to discontinue the daily injections in two cases 
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because of the severity of the reaction. Diarrhea occurred in one patient. 
PjTidoxine administered intravenously seemed of some value in decreasing 
the severity of nausea and vomiting. 

Disturbances of the formed elements of the blood are seeti frcriucntly in 
patients treated with nitrogen mustard. Inmir patients leukopenia, granulo- 
cjtopen'ja ami thiomi>ocytopenia occurred. However, in no instance did 
tile count of the leukocytes drop to less than 2,500 per cubic millimeter of 
blood. In one case the platelet count fell to 48,000 per cubic millimeter but 




Kig. CJa.— Pefort trratin«it with mlfn|:rn inii«lant 4. T"o an<I a lialf inimlli* nftrr irrat- 
merit with nitiv^n mustanl N'.rte the almost complete tliiappearnnr-e nf Uie iiifiltnitcil 
plaque*. Hxcorialioria are les.*. 


t«>se pmmptiy. No iwlicnt re<|innil Ircatnienl Ih-chu'« of llic tcniiKirary 
stiiiprcssion of tlie function of the hematopoietic system. In tlioco {lallent's 
whom we were able to follow closely for some time, the factors of the blwal 
Itocamc normal three to four weeks after Irenltnent. In no patient was it 
necessary to dUconlinue therapy for more than two days iHvause of any 
untoward reaction. 

In these four cases in which specimens for biopsy were taken before 
treatment was instituted, hi«topatbologic changes were typical for mycosis 
fungoides in cither the infiltrated or tumor stage. There was no Jiislolopic 
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cviilfiKc of lyiitpliosarcomn or Hodgkin’s discuse. Biopsy of sj)ccimciis 
taken at varying intervals after treatment with nitrogen mustard revealed 
relatiiely little change in the histologic picture on comparison nith (he 
picture before treatment. No correlation could be made lietncen the histo- 
logic picture and the ilegrce of clinical improvement. 

In one case there was sonic decrease of the infiltrate with some increase 
of pyknosis and karjorrliexis of the cells two weeks after trculmcnl. In two 
other cases, specimens for biopsy, taken late after treatment (seven weeks 
and two and a half months), still showed clear-cut evidence of mycosis 
fungoides and little ch.ange w as notcil m the character of the infiltrate In 
one cave a third biopsy onedaj’ after a second course of treatment disclosed 
no appreciable change in the degree of infiltrate or in the character of the 
individual colls as comparcil to obscrs'alions made at the first biopsj and 
at one made two and a lialf months after the first course of treatment. 

It is obvious tlint an ndectuatc histologic study of the therapc-utic in- 
fluence of nitrogen mustard on the lesions of injcosis fungoides must entail 
more biopsies of apecimen:, from the same lesion and similar lesions at more 
frequent intcrx’nls in order to determine the period of maximal therapeutic 
response and the average duration of remissions. 

CO.MMENT 

Treatment of mycosis fungoides by means of methybbis (^-chloroefhj 1) 
amine hyilrochloride appears to proiluce the same effect and to bring about 
the same clini&il result as does roentgen therapy. Goodman and liis associ- 
ates lias'e sugges{e<i (hat res|x>nsiveness to therapy by mdiatiott occasion- 
ally may bo restoretl after a course of treatment with nitrogen mustard. 
We have not been able to demonstrate this because of the limited period of 
observation in our cases. Vet there is no doubt that nitrogen mustard is 
an adjunct to tlicrapy when the lesions of mycosis fungoides have become 
resistant to roentgen therapy. 

No patient was treatccl with both ndrogen mustard and roentgen rajs 
at the same time; in one case nitrogen mustard was given .six weeks after an 
intensive course of irradiation without any more untoward reaction than 
one would expect from the «lrug alone. 

The g.islro-intestinal reactions from nitrogen mustard are more acute 
anil at times more sei’ere than is seen with roentgen therapy; yet the 
patients recover more rapidly from their reactions. It seems too, that the 
recovery of the hematopoietic system is more rapid after treatment with 
nitrogen nmstan} thjn alter radulion. 

It is impossible from this study to determine the iluration of remissions 
produced bj* treatment with nitrogen mustard. In two of our patients they 
h.ive lasted slightly more than two months and in one more than four 
months. However, two of these three patients hail two courses of treatment”. 

It is probable that longer remissions will be seen as the jieriod of observa- 
tion Icngllicns. \\'hether or not remissions from the use of nitrogen mustard 
will l>e as lasting as those produced bj* radiation is a question tlial catinot 
be answered by the material available at present. ‘ 

The first evidence of benefit noted by the patient was a diminishing of 
the pnirilus followeil shortly bj' an increase of the sense of well-being. 
Usually within u week after the last injection the tumors and nodules 
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came softer, as did the mfiltratcd plaques. The erj'tUroderma Iwcame less 
vividly colored and assumed a dull hue. 

smiMAny and conclusions 

Methyl-bis OJ-chloroethyl) amine hydrochloride (nitrogen mustard) has 
been used for the treatment of mycosis fungoides in six patients. In four of 
these patients the condition had become resistant to roentgen therapy. 

One patient died of apparently unrelated causes shortly after a course 
of nitrogen mustard was given. The general condition and the cutaneous 
lesions of the other five patients improved significantly after treatment. 
Three patients have had two courses of the drug- 

Tbe duration of remissions obtained with this therapy are impossible to 
predict but in one patient a remission of more than four months’ duration 
has been obtained. 

Reactions are frequent, acute and occasionally severe, but iu all cases it 
was possible to complete a course of Ibcrapj' without serious ill-effects. 

The limited histopathologic findings indicate to us that the response of 
the individual lesions in the same individual and of lesions of different in- 
diWduals to therapy with nitrogen mustard will vary greatly. 

Nitrogen mustard in the treatment of mycosis fungoides U an adjunct 
to previously recognized therapeutic measures and is of particular value 
when roentgen therapy is no longer of benefit. 


THE ARTERIOLES OF THE SKLV IN ESSENTIAL 
HTTERTENSION* 

EUGENE il. FARBER. EDGAR A. HINES. Jk., ILAMILTON ilONTGO.MERY *.no 
mNCHELL McK. CRAIG 

It is generally accepted that a diffuse disturbance of the arterial side of 
the ^’aseuIar system exists in hypertension. Curiously enough, the cutaneous 
arteriolar beds in people with essential hypertension have not been studied 
adequately. For this reason, we felt that a controlled study of the arteriolar 
bed of the shin in a group of persons who had essential hyjiertension might 
be of value. 

MUTHOD 

In order to determine the degree of thickening of the arteriolar walls and 
the alteration in the diameter of the lumens, measurements were made 
according to the method followed by Kemohan, Anderson and Keith in 
their study of the arterioles of the pectoral muscle. A Rausch and lomb 
micrometer eyepiece was used over a high-]»wcr objective, which pro- 
duced a magnification of 430 times (43 x 10). Witli this instrument the 
average diameter of the wall of the vessel and of the lumen was measured. 
We studied cverj’ slide from left to right, and made measurements of the 
first four arterioles we saw In each slide. 

* Abridgment of paper publUhed in foil in The Journal of ItiTesUgative Dermatology. 
5-285-898 (Dec.) 1347. 
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Ii, 111 . material obtained lor blopay from 
pressure, fewer arterioles were apparen ' j y hypertensive 

several times in one preparation. . 

MATEniAL 

Material tor Ihi, study «a, obtained tiom 
and the call ot filty-tno persons n-ho bad normal btod ", 

seventy persons nho l.ad moderate lo «iv™ „ Oie 

skin svL obtaineil by mean, ot cvi^.on and P™* 
hypertensive proup nas seenred was 

tensive person was twenty-nine years , specimens of skin 

old; the mean age was forty-four jears. Of f/irtv were taken 

removed from persons who had iiorm.il hl^ P » 

necropsy. The relative waU-to-himcn ratio o wall-to-lumeD 

"'AUt'La was daed in <9-9'"bV|Ie V ^ 

and stained. Pour stains ivere used: hcmaloMlm “Pd sia 

lh?ok”nirg ot the artodol.^ nail, lienee, only normal.appeanng sktn na, 

to define the external diameter. arteriole Maximow and 

There is no svidcly accepted 300 microns or 

Bloom referred lo arterioles as the a media of two to 

smaller.” Evans defined an arlcrio e as nn . ^ j measure- 

three mnnile eell, in Sickness. Kemohan .n^^^^^^^^^^^ 

ments 0125 to 100 microns to detaUW^^^ 

employed their cnlena. and Im . deeper portion of the cutis. 

range. Most of the arterioles were microns were fount! 

Not infrequently, arterioles varying from 25 to 4U micr 
adjacent to dermal appendages. 

P™PIT*T.VEC;«N^3 OF *— hB AhlONO 

A, though tbrnkenini^is 

was not present m Jjnaings of Jloritz and Oldt. who 

tension. This observa persons who had long-standing 

also , nressurc It was apparent that the arterioles of 

h^rtensive ^tient, h/ve thicker «.1I. than .re those of nonhypertens.ve 
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patients. Careful study of each arteriole revealed structural changes similar 
to those found in the arterioles in other organs of persons 'ftilh hj-perlen- 
sion. Endothelial hyperplasia, proliferation and thickening of the inner 
elastic lamina were frequently present. Hyperplasia of nuclear elements in 
the media also was present. A reduction in the size of the lumen, peri- 
arteriolar fibrosis and occasional thrombotic occlusion likewise ncrc 
obser\-ed. 

We did not make a statistical analysis of th? qualitative changes in the 
arterioles. In this study it was apparent that not all arterioles were equally 
affected; nonetheless, a large percentage showed some change from the 
so-called normal arteriole. In our series there was no appreciable difference 
in a comparison of the wall-to-!umen ratio of the arterioles of the group in 
the third to fourth decade and the group in the sixth to seventh decade of 
life. This also is in conformity with results of most of the investigations of 
arterioles in other organs in the hs'pertcnsive group, 

RATIO OF WALL TO LUMEN OF THE NORMAL ARTERIOLE 
('ulaneous arterioles from the arm, leg and back of fifty-two jhjtsous who 
had normal blood pressure were measured. TJic mean age of these patients 
was forty-four years; sixteen were women, thirty-six were men. 

TABLE I 


Meas R\tio or Wau, or ARreictoixs to Li-ues, Uiftekent Reoios* or tjis Rout, as 
R ePfiHTEI* IN Vabiovs Stioiis 
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l:l.l 
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Ii>«r 

(lastm-intr.linBl Irart 
i-plrrn 

1:4 45 
SI 

l:« IX 

l:i 34 




l:l 41 
1:1 11 
l:i It 
t:l 01 

WA 


1:4 o>i 




1 l:S.s- 


Drain 

1:3 so 




l:l 711 

K;-wf 

Tliyn.;<l 

1:1 cs 

l:1 Cl 

i:i y> 

l:i 57 

l:l .so 

( am 

Ki-lnr, 

1:1 B4 

_J 


l;(i 70 

l‘rr-rn( autb»r« 

^Vm 

1:4 It 

l:l 51 

... 

..... 

l:l *s 


Skin from the Ann. — The lowest wnlMo-lumeri ralio «it% 1:1,3!); llie 
highest ratio na^ 1 :3.00; the aS’crace was 1:4.13. 
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Skin trom the Leg.— The loncsl ivall-lo-luin™ ratio naa 1:1.43; the 

highest was l:S.C3; the average n-as 1:8.10. ... 

Skin from the lumbar negiOD.-Tl.e lonesl nail-lo-lamen ratio was 

lll.SS; the highest was 1:8.00; tiieaveragc was 1:2.80 

iMcan.-Tiie mean lor tiie control group was 1:2.14 (table 1). Plicse 
result, are practic.ill.v i.lentical with the nonmil values other workers have 
loiiiul. Keniolian. .\nilersoli anil Keith eoiisiJcred the ratio 1.9.00 to bo 
luimul for arlcrioU-s in all tissues (table 1) 

RATIO OF WALL TO LUMEN AMONG HYPERTENSn'E PERSONS 
Cutaiiemi, arterioles Irom the arm, leg anil back ot seventy patients who 
luiil essential hvIKneiisioii w ere mcasurvl. The average age ol these patients 
was tortv-Ioiir Sears; thirly-Bve were woiiieii anil thittpfive were mm. 
Skin trom the Arm.-The lowest walMo-hiraen ratio was 1.0 82. 

hiclicst \\as 1:1.00; the average w-as ,i,„ 

Skin from llie Leg.— The lowest wall-lo-luinen mtio whs 1.0.8., the 
lilghesl WHS 1:1.00: the average was l:l.«0. 

TVULK « 

Mr,s Uirio or Tim Tiniwso-s or ,«r «.u. to ...r O'™' " 

ms .taTeiiioim ... Noaase .so lI.rr.aTes.na l’r»»os. 


j 

Normal per-«»< j 

)hppflrn»nepersons 

Hiopsj.mtp 1 

! 

1 

Niimtier I 

1 

M«an 1 

•all-lo-liimen 

ratio 1 

1 

i 

Mean 

w-nll to-lumeu 
raliti 

Vrtii ! 


1 ^ 19 

1, 1 

l.l 

t^g . 

1 

1 1 2 10 

et 

1-1 W 

Rd.k 

1 

1 1 « to 

34 

1-1 7r 

VII silrA 

1 -,i 

1 t It 

70 

1:1 .77 


sl:1.12; 


Skin from the Lumbar Area.— The lowciit 
the highest was 1:2.78; the average s»as 1 :1.76 . , . .. 

Mefn.-The mean for seventy case, was 1:1.57. The 
patients rvlio liail groHji IV hypertension were more pro oun Thirteen 

were those of patients «ho ha.l hypertension of other 6™“^- Tf 
Pitients had hvpcrtension of group F, thirty-one had 

II, sixteen had'llj pertei.sion of gmup HI. ten had hypertension of group H - 

COMMENT 

.\llhough the arleriolos in the skin ot persons »lm 
tension wiro more prolomally allereJ Hom were those of P“““ 
other type, ot hypertm-ioa, egu.lly severe ca.hta .ve I’"’™' 

in the arterioles ot a m.mhcr ol persons who had the other type, ot hjper 
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tfiiMon. n.e iliinilimi mi.l .cvrrilv »l llir liy|i.Tlrn.i'm. n< «i-ll ni Hit (ntl 
that only one small i>orlion of slm is un«!rr stmly. arc varinMfs may 
influence tlic «!rprcc of nrtcrifilar cliaitpc. ^ , 

Arlennles of Uic liyjM-rlcn'xve 4*atiettts «tMt of IIiom* in ll«e mnlreu sene* 
«lid not allow any inca«ufalilc »li(Tcmire in llie walMo-liiniffi ratio from 
\ oulli to olil ARP (table :t). 

TAHI.I: 9 

Ue or Nonutt *xo llrrntTEs«trc use 5!tt« It »ti'> or Tan-»'»»s or W au. 

m DiAwrTEM iMT l.mrs or 
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3{ 

i:l 49 

so S9 
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i:i 41 

C0-C9 

3 

lll.fiT 


i 

i:l 09 

TO-79 

i 



1 

i:t <1 

HO-M 

1 

1 1:4 01 

I 

ni.To 


In our group of nonnal controU Uicrc vn-n* four casts in wlucb tbc wall- 
to-Iuiucn ratio was decreased and merlinl lijpcrtrtjpliy was jircsent. ThN 
suggests that artcriolosclerosis was |irc>ent in Approximately 5 |)cr cent 
iii menibers of the control group iii this slurly. 

Nine of the lo-pertensivc {Mtients did not have artcriolosclcrosls, nor 
was there any decrease in the wall-to-luinco ratio of their arterioles. 

CONCUJStONS 

A measureable thickening of Uie arteriolar wall and a decrease in the 
waU-to-lumen ratio as compared to normal were found in vessels of the 
skin of hj*pertensive patients. Tlic average of the walUlo-lumcn ratio of 
the arterioles of fifty-two persons with normal blood pressure was 1:2.14; 
among seventy persons who had essential hypertension it was 1:1.57. All 
arterioles were not equally affected in the same case. 

Qualitative changes also were present. IIjT>crplasia of the nuclear ele- 
ments of the media and tliickeniog of the inner elastic lamina appeared to 
be the most common changes. Occasionally, complete occlusion of the 
lumen occurred. Four patients with normal blood pressure had medial 
hypertrophy of the arteriolar wall. 
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POKPIIYRIA ^\^T^ CUTANEOUS RtANIFESTATIONS* 

LOUIS A. DRUXSTIKG *sd HAROLD L. SIASON 

The chnnges that occur in the skin in chronic porphyria are these: 
melanosis, hypertrichosis, milia and a cljemical and physical alteration of 
the connective tissue which renders the surface layers susccptihle to trauma 
and gives rise to a blistering reaction to light. Only the exposed skin is so 
affected, presumably through the toxic influence of cumulative doses of 
light, although the blisters cannot well be reproduced by artificial means 
and cannot be reproduced at all on the sidn that has been protected from 
lighL These changes occur also in cpiilcrmolysis bullosa which is likewise 
an inherited abnormality of the skin, but the two conditions are entirely 
distinct. In epidermolysis bullosa, trauma alone is the precipitating agent 
and the pressure surfaces such as the palms and soles are primarily involved. 
It would be better to describe the cutaneous manifestations of porphy ria as 
“bullosis actinica et roccbanica.” 

In porphyria, even on the light-exposed surfaces, blistering is a late 
HianifesUition and the Nikolsky phenomenon can be elicited irregtiJariy if 
at all. To some extent, the degree of cutaneous reaction in porphyria may 
be proportional to the concentration of porphyrins In the tissues and to the 
kind of porphyrin that is concerned, as wefi as to the nature and concentra- 
tion of tho light source and the eflecl of its cumulative action. Fhotosensi- 
tivity is prominent in those cases in which porphyrins are injected experi- 
mentally Into the skin and in cases of congenital porphyria, but it is rarely 
a feature of cases of so-calle<f acute porphjTia. 

One may speculate as to the role of the liver in the pathologic physiology 
of the skin in porphy ria. The liver frequcnliy is involved in acute porphyria. 
The changes in the akin in chronic porphyria may be influenced by the 
abnormal porphyrins which are product nhen the liver is <lainag^ by 
such a toxin as alcohol, for example; on the other hand, such a damaged 
liver may also serve to inhibit or destroy certain protective enzymes which 
are essential in the skin for the prevehtion of reactions of photosensitivity. 

The chief protection of the skin ag-iinst light is probably the keratin 
layer but the value of pigment cannot be dismissed summarily. The de- 
colored skin in vitiligo, for instance, is particularly susceptible to light and 
in congenital porph3'ri.x in cattle it is the white skin that manifests the 
photosensitive reaction. The production of pigment in the human skin, in 
cases of chronic porphyria, is probably a late effect and represents an effort 
to protect the underlying tissues from penetrating radiation. 

hi ilia occur in the areas of skin that have been affected by light in chronic 
porphyria. They represent invaginated sebaceous accretions which ma}’ 
occur in normal skin about the eyelids and the genitalia or they may occur 
in the scarred skin in diseases sudi as pemphigus or epidermolysis bullosa 
or in old burns. 

In recent years, physicians have become increasingly aware of the im- 
portance of the subject of porphyria. If careful search were in.'ide of zacai- 

•Abjlraet of paper wad at Ibe meettng of tie AraenVan IVrmatotngical AssocJatfcin. 
blurray Hay, Queb^ Canada. Jitne 8 to 0, 1M7 
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bers of families in wliich isolated cases of manifest p<irpJiyria occur, it is 
reasonable to suppose that a rescn-oir of cases of latent porphyriii would 
be uncovered. 


ULCERS OF THE LEG IN MEDITERRANEAN DISEASE* 

J EARU; EftTE.S.,FX’GENE M. r.ARBKR anu J. Nt. STICKNEY 

Mediterranean disease, belter knouii as Cooley’s anemia, has l}(.“cii 
recognized as a distinct clinical enlilj' for only a little more than t»vo 
decades. In spite of this fact, an extensive literature on this comparatively 
rare disease has been developed and has recently been reviewed by Wolinan 
and Dickslcin. It was not recognized until recent years that MetUtermnean 
disease occurred in adult persons os well as in chil{lrcn. ^\'hat was foniicrh' 
considered to be a severe, im'ariably fatal disease of chiIdhoo«I has Iwon 
found to be a disease which has a great variation in severity. It nui.'' be so 
mild as to give rise to no clinical sj'mptoiiis. A carrier stale has been thought 
to exvsl so that although a person sloes not have sjmptoms of Mediter- 
ranean disease, he may pass on to Lis progeny a genetic trail which ulti- 
matel>' may result in a clinically recognizable form of the ilinc&s. Thus, 
Mediterranean disease can exist in a patient of any age, and it may be 
severe, mild or clinically detectable only by a thorough study of the blood, 
Three adult patients who had MeiUlerranean disease of varying severity 
were studied at the Mayo Clinic in October of 1!)40. They were sisters of 
Italian descent; all three at one lime or another bud had ulcerations of the 
skin of the legs. A study of the literature on Meililcrrnnean disease has 
failed lo disclose mention of ulcers of the leg occurring in this type of 
anemia It is the purpose of this paper to report ulceration of the skin of the 
legs as a manifestation of Mediterranean disease. Each of those patients 
stated that she had been anemic many jears, and that a diagnosis of 
Cooley’s anemia had been made many limes. 

The first patient was a thirty year old Italian woman who complained of 
soreness in the right upper abdominal quadrant. She had been informeil by 
her local physician that she had galbtones. When she had l>ceu fourteen 
J cars old, ulceration of the skin over the medial aspect of the left ankle had 
dex'eloped. This had lasted about a year and had healed slowly, leaving a 
scar. During the general physical examination mwlcrale jiallor of the oral 
mucous membrane was seen. There was temlerness to deep palpation in the 
right subcostal region, and the lip of the spleen could I>c fell 4 cm. !>eloiv 
the left costal margin. A small pigmented scar was seen over the medial 
aspect of the left ankle. ITicrc were no other significant i>hys)cal ob',er%*a- 
tions. Except for the ulcers on the leg. this patient had not been incupaci- 
tated by her disease. 

The second patient was twenty-three years old. She came to the clinic 
because of an ulcer of the skin on her right leg. ^^'hen she had been twelve 
years of age, two ulcers over the irndporlion of the right leg had ileveloped. 
These had laste*! for two years and finally had healed, Icav’ing scars. At 

• From n)o<d 5.30<-30e Dfar) 1919. 
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fiftwn jiiir- of age an ulcer aljovc the right lateral malleolus* hatl appeared 
and had lasltnl for two years before it healed. At twenty years an ulcer had 
dc\ eloped above the left lateral malleolus- This had been treated with 
Iwl'-ain of IVm, but at the time of the ewiJiiination it had not healetl. In 
«pUe of long-existing anenii.!, in which the patient R.iid the xalue for 
hemoglobin Innl aventgcfl 8 gm. [icr 100 c.c. of bloo<l for nian.i 3 ears, die 
had not licen incapacitaied except by the ulcers of the leg llunng the gen- 
eral pliysic.d examination a yellow lullor of the skin was notes!. A systolic 
murmur was heard over the entire prcconlnim. The spleen was palpable 



I ig Cl — Initolciil ulcer '*« lK« led Uk of • fenwle pailtcul V»Mit}'threc }c»rs old wlw had 
Mediterranean nneniia Note the ulrophie scare at tlie *ites of old healed iihers 

1 cm. below the loft costal margin, and the liver was enlarged to a point J5 
cm. below the right costal margin. An isclicmic-appcariiig iniloicnt ulcer 
4 cm. in diameter was present on the lateral surface of the left leg a1)ove the 
exleriiat malleolus (fig. Oa). The border of this ulcer was irregular, but was 
Hot undermined. There ssas conriderablc hjperpiginentation at the per- 
iphery of the ulcer, but in this zone there was only minimal cutaneous 
sclerosis. Tlic base of the ulcer was clean. Three scars, the site of previous 
ulceration, were noted (1) on the right leg, (S) on the anterior surface of 
the left leg, in its upper third part and (3) on the lateral surface of the left 
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leg. These scars bad a hj-perpi^entrf periphery and a glossy, atrophic 
center. There were no other significant p^sical observations. 

The third patient was nineteen years old. She came to the clinic because 
she had an ulcer on her right ankle whidi had remained unhealed for a 
year. ^\’hen she had been seventeen years old an ulcer on the left ankle had 
developed which had been treated with penicillin without apparent effect. 
This ulcer had healed slowly over a period of eighteen months. A year later 
an ulcer on the right ankle had appeared and hail been treated with balsam 
of Peru, but it had not healed. 

During the general physical examination pallor of the mucous membranes 
and yellow pallor of the skin were noted. The heart was enlarged and the 
apical impulse could be palpate<l at the anterior axillaiy’ line. A loud blow- 
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ing systolic murmur nas heard over the entire prccordium, and it was 
maxim.Tl at the cardiac apex. Dy.spnea was evident when tlic patient was 
at rest, and was pronounccil after any exertion. The .spleen extended to the 
umbilicus, ami the liver was palpable 7 cm. below the right costal margin. 
A triangul.ir ulceration of the skin 1.5 cm. in diameter was noted Just 
distal to Uie right external malleolus. This ulcer was similar to the one 
described in the secom! psiticnt. The pr^nl iwtient was sulTering from a 
.severe form of McxUterrancan disease, and was greatly handicapped. 

In none of these patients was there evidence of arterial or venous insuf- 
ficiency in the extremities. I.ocaI treatment for the ulcers and the adminis- 
tration of iron, liver extract and whole blood had not brought alwut any 
improvement in the ulcers or the general health of the patients. In roent- 
genograms of Uic'skull, only those of the Uiinl patient demonstrated 
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Studies of sternal bone marrow were made m . ' jlegalo- 

Ihcrc ra, hypcrphslie erythropoicis 

blasts were not seen. It may be of some signi I m isize and shape than 
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1 . in nf an ulcer on the leg of a patient 

Fig. 61.— Specimen Uken for biopV trom ^ nidportion and lower por- 

witL Mediterranean anemia, showing 
lion ot the cults (hematoxylin and eosm X!»l* 

erf ™.rinhcral blood. Pertinent laboratory daUi 

w ere those seen in specimens of penp 

are summarized in the tabulation. made in these three cases 

The diagnosis of of the erythrocytes to 
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the leg ol tie twenty-three ocanlhosis. In the np.wr half o( 
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the enti. the capillaries and artenole. were 
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an«l there vtas moderate iiifiUralion of lymphocytes, connect is’c*tissuc celts, 
chrom.'ilophores ami jwlyniorphonuclear lenkocytes. In Uic iiu{Ii>orlion^ of 
the cutis there were scvenil ureas of beginning; necrosis with clisinleprulion 
of cells, so that recognition of cell types In these areas was not jwssible. 
Elastic tissue was absent throughout the upper portion of the cutis, and 
very little elastic tissue was present in the vessels. Degenerative changes, 
homogenization of collagen ami moderate edema were seen in the arteriolar 
wails. In occasional vessels there was proliferative intimal thickening, nU 
though in most of the vessels there was no significant alteration of wall-to- 
luraen ratio. Dense deposits of iron (fig. 61) were seen in the midportions 
and lower portions of the cutis slained svith ferric thiocj’anidc. 

The dense deposits of iron in these sections are of great interest. \MiippIe 
and Bradford have studied the deposition of iron-containing pigment in 
the organs of patients who died of Me<literranenii disease. T 1 jc 3 ' considere*) 
this pigment to be as chaTactcrislic of the di*ea?c as is ans' other finding. 
It resembles that seen in hemochromatosis in adult f>ersons and is seen in 
most of the organs of the bodj*. Whipple and Bradford tnadc no mention 
ol such deposits in the sVm. Mills has reporletl result.s ol a postmorleiu 
study of the skin of a child who die<l of Meiliferrancan ib’sea-se. He consid- 
ered the pigment he found to be melanin, and not lienios'ulorm. 

IMien the differential diagnosis of ulcers on the legs of these patients 
was considered, it was apparent that the lesions were not secondarj’ to 
occlusive arterial diseases such as thrombo-angiitis or arteriosclerosis ob- 
literans. The absence of hj’perlension excluded the potsibiliti* of^ the 
ischemic t^-pe of ulceration occasionally* associated svilh hyTiertension. 
Venous stasis could not have caused the ulcers because there were no 
varicose veins and chronic venous insufficiency nas not i)resent. Tropliie 
disturbances such as might be causerl by syringoiuy clia, tumor of the spinal 
cord or tabes dorsalis were excluded. Chronic granuloma as seen in syjih- 
ilis, tuberculosis, sarcoidosis or dermatomyco>is would have produceii 
different histopathologic changes. 

The ulcer ition ol the skin of the legs which occurs in sicklc'Cell anemia 
and congenital hemolj'tic icterus do not have a distinctive gros.s appearance 
which could be used to distinguish them from each other or from those in 
the patients we are discussing. It seems to us that the chronic ulcer on the 
leg of an anemic patient is not pathognomonic of a specific type of anemia. 
The exact character of the anemia must be determined by appropriate 
clinical and hematologic study. 

stnvufARr 

Ulceration of the skin of the legs may occur in Jlediterrancan ilisease. 
Such ulceration cannot be distiDgubhcd grossly from that occurring in 
sickle-cell anemia and congenital hemolytic icterus. The outstanding his- 
tologic feature (noted at Wopsy of one of these ulcers) is the prominent 
deposition of iron in the cutis. 
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THE MANAGEMENT OF ACUTE DERMATITIS* 

HELEN JANE IIAHI- 

The management of acute dermatitis occasionally confronts almost every 
physician. By the term “acute dermatitis” is meant an acute, edematous, 
erythematous, vcsiculopapular, weeping, crusting eruption which may 
occur from either internal or external causes. 

The simplest reaction of the skin is that to a primary irritant. A primary 
irritant may be defined as a substance which will produce an inflammatoiy 
reaction on almost any skin. Poison ivy is n well-known primary irritant. 
A sensitizer, on the other hand, m.ay be definwl as a substance which is 
harrale.ss to most persons but which will cause a cutaneous reaction in a few 
hyi>ersusccplib!e persons. Nail |»olish may be cile<l as an example of a 
sensitizer. 

Treatment of acute dermatitis is essentially the bamc, regardless of the 
causative agent. If the cause can lie determined, this should be removed 
before treatment is insUtutetl. 'Hie patient is usually acutely uncomfortable 
and, above all, desires relief from the imin and severe pruritus. Therapeutic 
measures should be as mild as iiossible. Wet dressings of a weak astringent 
or a mild antiseptic solution will usually offer the patient- the greatest 
relief. A few of the mild wet dressings which are well tolerated are the 
following: O.H per cent solution of aluminum subacetute; half saturaterl 
solution of boric acid; 1:2,000 solution of silver nitrate; and physiologic salt 
solution When secondary infection b present, 1:15,000 nr weaker solution 
of potassium permanganate may be used. In cases in which vesiciilation is 
marked, a hand or foot bath may be use<l in place of the dressings. 

A wet dressing to be effective must keep the skin wet. Thisis accomplished 
by using a large amount of gauze held on by a bandage which is not too 
lightly applied and which is not covered by an impers-ious dressing. The 
upper and lower ends of the gauze should l>e loose enough so that the 
solution can be poured on at the open en«ls of the dressing every half hour 
or o/tener. Herooving the dressing every three to four hours and saturating 
it from a basin of the solution is ailvisablc. If, when the b.indagc is re- 
moved, the gauze is stuck to the skin, it is obvious that the purpose of the 
wet dressing has failed and that nogooil has been accomplished. A compfetc 
change of the dressing should be made scseral times each twenty-four 
hours if inspection of the gauze reveals much purulent discharge. 

The chief objections to wet dressings are the waterlogging of the skin and 
the danger, especially in the case of elderly* patients, of catching cold. These 
objections can usually be overcome by removing the dressing for half an 
hour every six hours and allowing the skin to tlry out. 

The failure of wet dressings to prwlucc relief when projierly applierl may 
lie due to one of the following factors: the solution may be too strong, its 
pll may be too low or too bigh, or the dermatitis may still lie in the process 
of spreading. When these situations arise, the type of application may be 
changed or weaker dilutions may be used and mild setlatinn given. Acetyl- 
salicylic acid by mouth, grains 3 (0.3 ^m.), four times daily w-ilJ serve to 

* Abndfraienl of pnper publlslied in full in the SimjIK Djkola J(>umal of MrUlciiie aiiJ 
l*harm«cy J.1S0-14S; 163 (\pr.) IMS 
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relieve the intense pruritus. Sedatives of the barbiturate type should be 
avoided because of their tendency to produce cutaneous eruptions. The use 
of the new antihistamine preparations, such as henadiyl and pyribenzamine 
hydrochloride, has been found helpful. The side effects of benadiyl should 
be pointed out to the patient and he diould be warned against driving a 
car while under the influence of the drug. 

In treating a patient who has dermatitis which involves most of the body, 
the pruritus is often best relieved by having the patient immerse once or 
twice a day in a bath of cornstarch and soda or m a bath containing boiled 
oatmeal-soda gruel in a bag.* 

As the vesiculation and edema subside and the process becomes less 
acute, use of the wet dressings may be discontinued and a mild ointment 
applied. Some of the preparations which might be used are 3 per cent 
idithyol in either zinc ovide oraquaphor, equal parts of aquaphor and lime 
water or calamine lotion, follow^, when it has dried, by boric acid oint- 
ment. Should the ointment cause any discomfort, it is usually advisable to 
return to the use of the wet dressings for two or three periods of several 
hours each. 

Caution is necessary in the use of keralolytic agents. Their use is indi- 
cated only when the lesion of the skin is chronically thickened, drj' and 
Ucheuified, and not nhen it is moist from vesiculation. Even when such 
agents as sahcj'lic or benzoic add arc indicated, it b advisable to use them 
in weak concentrations. Either 1 per cent of pU liquida or 1 per cent of 
liquor cacbonU detergens may be incorporated in a suitable base during 
this phase of the disease. Local applications containing mercurial salts, 
sulfur, resordnol and local aacsthetics, such as ethyl aminobcnzoale, should 
be avoided due to their sensitizing properties. 

SuUathiazole and sulfadiazine by either topical or intemal use for a time 
proved to be two of the most effective remedies available for the treatment 
of superficial pyogenic infections of the skin. Gradually, however, it was 
realized that these drugs were potent sensitizers u-ithout and within. In 
view of thb diseoverj’, their use has become limited to but a few dermato- 
logic conditions in which they arc highly spedfic. Penicillin, likewise was 
found to be highly effective locally, cither in the form of wet dressings or 
when incorporated into an ointment. Further observations have revealed 
that it, loo, contains highly sensitizing properties. Hence, its use has be- 
come restricted to the more serious ?)'slcimc disorders. 

It is not ad\ns.ab!e to pve injections of foreign proteins, such as vaccine, 
antigens and scrums, to patients who have acute vesicular dermatitis. 
Such n^nls tv ill be tolerated in some instances but more often severe ac- 
centuation or even complete generalization of the dermatitis may follow 
their administration. The use of poison-ivy antigen has been recom*mendcd 
by some physicians as a therapeutic agent but its use on occasion has been 
followed by a rapid spreading of the eruption to involve the whole body. 

* CarnMarth and toda laA . — Mcke • nid vater pute of I np of eomsUreb mod } cup of 
bmkins soda. Put tku paste Into ibout } tab of vmrm fritrr. 

CJlyid IdlU.— Bcril i cups of bulk omUDcal in 1 sjusK of wiler for thirty to forty-five miouus 
in a double boiler. Allow to cool tor Eflevn tniaotes, then mdd } cup baking soda. Pour the en- 
lue tnUtnre into • fsute bag and tie abut. Place la } to } tub of water at about SO* to {N;* F. 
Patient may slay in the tab one half to two hours eapressing Ihr oatmeal mash through the 
game and applying it over the body. 
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It should be emphasized that the skin of a patient who has acute der- 
matitis is h}*perreactive or hypersensitive and a number of medicaments 
which, under normal conditions, arc well tolerated, will produce in an 
abnormal skin a severe aggravation of the dermatitis. This may occur not 
only in the involved parts but may be noted also on almost any part of the 
patient’s skin. Although the mechanism of hj^persensitivity is not too well 
understood, it might be well to comment on the part it plays in the result of 
local measures used in the treatment of acute dermatitis. Such a reaction 
is frequently noted when a patient consults a physician shortly after the 
onset of the dermatitis and the wet dressings applied give no comfort. Appli- 
cations of wet dressings of several types for two to three days likewise fail 
to relieve the pruritus and all the while the dermatitis is spreading. This 
failure to respond to treatment is frequentlj' the result of the increasing 
hjpersensitivity and it is during this period particularly that the local use 
of strong applications will aggravate the condition. Tour or £ve days or 
longer may be required for the dermatitis to reach its peak. During this 
time wet dressings of weak solutions of various types may be used. When 
relief finally is obtained, the last application employed is usually given the 
credit for controlling the dermatitis. In reality the improvement occurs 
because the process of fajpcrscnsilizallon has reached its peak and most of 
the t^pcs of local application which previously failed will now help the 
patient. The appreciation of this phenomenon is of utmost importance in 
the care o! the patient who has acute dermatitis. 
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CAUSES AND TREATMENT OF EXOPHTHALMOS* 

W1LU\M I- HKXEOICT 

ExopliUm^mos is otiiy a sipi of ili'Cn<e; it is ncviT jiwaniHpU-ts nor insjg- 
iiiGcaitt. Il is an early sign in the coiir.M? of so many locjil and svsteinic 
«li'*cnses that a classification of them Into calrgorics is requinsi for « clear 
winceplion of that part of the symlrtnne atlrilnilnhic to exophthahm*-'. 

EXOPHTHALMOS CAUSED BV CERTAIN TYPES OF EXTRA-ORIJITAL 
LESIONS 

K\lra-orbital tumors and cysts which invade the orhil hy lUrecl e.\teii*ioii 
produce exophthalmos as the first clinical sign of Ihcir development. From 
the bony walls o! the paranasal sinuses, l>enign tumors csillwl “ostcomBs*' 
may extend into the orbit. They arc usually rouniletl inas.ses of cainecllous 
Ijone with hard smooth shells; they ermsist of in.isses of muctis-filled cells 
and bony granules divided hy thin septa. The lunmrN arc ^>eilHne«latc<l mul 
coxeretl by mucous membrane continuous with the lining of the sinus from 
which they spring. .\s they expand they ciiU'C erosion of the l*ono of the 
orhil and the adjacent sinus walls. Tlie tumors eovtrtsl with mucous mcm» 
branc are in a potenliall.'* infectwl field conlimuins with the sinuses and ore 
w ailed off from thebrain and orbital (is^ueshyan adequate protective barrier. 

Exostoses arise from the Ixmes of the cranial vault. 'rhos.e which arise 
from the inner surface nf the frontal bone extend into the brain ns poinleil 
darts and set up local points of inflammation aii«l thickening of the meninges 
hut seldom penetrate the orbital roof. 

-Vnother type of fmny tumor, hyperostosis, is the result of invasion of 
lx»ne by a soft-tissue tumor, such as meningioma. \ rare form of primary 
bone disease that itisolves all the bones of the head is leontiasis ossea. In 
acromegaly also the insolvcmcnt of hones of the face is widespread and 
exophthalmos is not produced. 

Congenital atresia of the connections of the sinuses with the nares or 
their closure in early life because of trauma or infianunation results in the 
formation of mucoceles that alter the walls of the orbit and thereby produce 
exophthalmos and usually lateral displacement of the eycbalL ilucoceles 
develop slowly in j oung persons and displace normal liony walls of the face 
and head, resulting in displacement of the eyeball and some exophthalmos 
with httle or no visual disturbance. During the development of mucoceles 
some walls are merely thinned by erosion so that the structural changes 
found on exploration are not evident on roentgenologic or rhinoscopic 
examination. 

* Abnd^rot of paper published in full in the Mississippi Doctor. SS S9-C4 (Jul)-) 1PI7. 
Also in the Chicago ^If 1 ^ical Socielj Bulletin. 4? 41-45 (Jiilj 1^) IW7. 
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EXOPHTHALMOS CAUSED BY INTRA-ORDITAL LESIONS 
♦ Closely resembling the changes in the orbit caused by mucoceles are those 
cause<l by vcnotis aneurysms and expansive lesions of the blood vascular 
system, such as hemangiomas and varices with arterial communications. 
Congenital varices or aneurysms arc not common but congenital anomalous 
vessels are often noted from which aneurysms develop later in life. 

Pulsating cvophthalmos is due onlj' to the flow of arterial blood into 
venous spaces. The most common cause of pulsating exophthalmos is frac- 
ture of the base of the skull and rupture of the cavernous sinus. A severe 
blow on the temple uhich luxates the petrous tip of the temporal bone is 
the most frequently recorded trauma. Evidence of occurrence of pulsating 
aneurysm may not appear for some days or weeks after the injury; this 
delay is a matter of medicolegal importance. 

\’ascular tumors of the orbit are rebated to aneurysms only in respect to 
the cavernous spaces found in certain types of angiomas which increase 
resistance to blood flow. Only a few of the large and most cavernous types 
of hemangiomas are found to be pulsatile; they difTer from the common 
pulsating aneurysm in that the force of the pulsation is not accentuated by 
lowering the head. 

Hemangioma is the most common primary tumor of the orbit and varies 
in size and density. Some arc encapsulated and firm, with relatively scanty' 
blood supply. They are known as “fibrohemangiomas” or “hemangio- 
fibromas,” according to whether the fibrous mass or the blood spaces are 
dominant in the structure. Vascular tumors of any type w'itliin the orbit, 
whether primary or not. may cause exophthalmos. As such tumors expand, 
the exophthalmos usually progresses in proportion to the rate of growth 
of the lesion. However, congenital aneurysms are known to remain station- 
ary for years. 

Within the orbit may be found any type of tumor that can reach it by 
direct extension or by metastasis Consequently, in any case of exoph- 
thalmos a thorough search for an extra-orbital tumor is required. Presence 
of a tumor within the orbit cannot always be excluded from the diagnosis, 
even though the evidence may be rather clear that the exophthalmos is 
explainable on other grounds; it should be remembered that intra-nrbital 
tumors or cysts may be accompanied by signs of systemic disease. 

EXOPHTHALMOS OF HYPERTHYROIDISM 

It is estimated that exophthalmos occurs in about one of four persons 
who have hj porthyroidism. The degree of exophthalmos is somewhat irnlic- 
w\Wv oi Vbe sexviiVy Abe vbsease, aWbougb exupViVVialmos may be severe 
in quiescent cases of goiter and absent in severe cases. Ocular signs of goiter 
are usually bihiteral and so, are quickly recognized. Unilateral occurrence 
of exophthalmos is often attributed mistakenly to orbital tumors. The 
time of appearance of exophthalmos in the course of the disc.'usc also is 
variable. In many cases in young persons, exophthalmos is the first and 
most prominent sign of the disease, while in older persons it may conic on 
as a Late sign, even after the usual sj-slemic signs of goiter have subsided 
or di«.sp|>earcd. 

A history of a transient episode of hj^ierthyroidism with complete re- 
covery from systemic signs and symptoms can frequently lie cliclttvl by 
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careful questioning in cases of exopBthfllnios ttat seem to have no other 
explanation. 

TRE.4TMENT 

Treatment of exophthalmos may be considered under three headings: 
medical, radiation and surgical. 

Medical. — ^Treatment of exophthalmos without resorting to surgerj' is 
applicable where the cause of the exophthalmos cannot definitely be de- 
termined, in cases of orbital cellulitis, and in systemic diseases in which 
inflammatory exophthalmos occurs as a complication. Proptosis with dis- 
turbance of motility and vaTjdng degrees of inflammation within the orbit 
is found in many cases of tularemia. Inasmuch as the diagnosis cannot be 
made from tbe ocular findings alone, everj' person exhibiting exophthalmos 
with a low-grade inflammation of the orbit should be given tests for tula- 
remia. Streptomycin is most effective in the treatment of tularemia and 
causes the exophthalmos to recode within a few days. In the absence of 
positive tests for sj’stemic disease such as tularemia, administration of 
antibiotic agents has not jnelded good results. Only in cases of cellulitis of 
bacterial origin is exophthalmos relieved by the use of sulfonamides alone 
or sulfonamides combined with antibiotic substances- 
Radiation. — EmploiTnent of radiation has a dual purpose. Evophtlialmos 
may be caused to disappear by two or three treatments with roentgen rays. 
The diseases of the orbit wUch most commonly respond arc Alikulicz’s 
lymphosarcoma, chronic inflammation and the exophthalmos associated 
with goiter. If the exophthalmos is not altered by roentgen therapy, one 
may assume that the cause of the exophthalmos is other than one of the 
known conditions which usually respond. The delay incident to a trial of 
roentgen treatment is counterbalanced by the ii^ucnce on the tissues 
exerted by the roentgen mys, so ibal in cases of iuSammation or neoplasms 
in which the lesions are not susceptible to roentgen treatment the tissues 
may be sufficiently altered to retard further development of the disease. 
If satisfactory results arc not obtained, roentgen treatments should not be 
long continued in cases of progreMsiTe letoplilbalmos unless surgical inter- 
vention is, for some reason, contraindicated. Roentgen therapy may be 
given to the orbit with little risk of causing blindness to occur as a result of 
cataract. Treatment may be given at inter\'al3 of several weeks if pre- 
cautions are taken to protect tbe eyeball. In exophthalmos of hyperthyroid- 
ism, roentgen therapy has been found to be effective only in the malignant 
tj’pe of exophthalmos and then only in Uie early stages of the exophtlialmos 
l«fore permanent tissue changes have brought about so much fibrosis that 
full recession of the eyeb.'ill can hardly be expected. 

Snrgica], — ^The method to be used in tbe surgical treatment of exoph- 
thalmos is determined by the situation of the lesion and its character. Neo- 
plasms of the orbit that lie in the anterior half may be readied bj’ frontal 
approach through the orbital ontlcL Of the many methods of orbitotomy 
that have been employeil, only two arc to common use. 

.Vn approach to the orbit through the palpebral fissure requires a wide 
external canthotoroy. After retracting the upper lid iJie upper cul-de-sac is 
divided and tlic approach m.*tdc through the orbital tissues in the superior 
temporal quadranL Tbe cornea is exposed during thU operation anil the 
eyeball is subject to perm.ancnt damage from trauma. 
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The frontal approach is made through a brow incision that divides the 
periosteum 5 mm. above the superior orbital rim. The periosteum is then 
carefully separated around the orbital margin where it is more firmly 
attached and where it meets the periorbita. Once the periosteum is sep- 
arated at the orbital rim, the entire periorbita of the superior wall and most 
of the lateral ami nasal walls can easily be separated by a nasal septum 
elevator. The jieriorbila can then be pulled forward and downward, per- 
mitting digital exploration of the contents of the orbit before the periorbita 
is opened. An incision through the periorbita can be made and oftentimes 
a tumor removed without cumbersome manipulation of extruded orbital 
fat. By this method 90 per cent of the tumors that lie in the anterior half 
of the orbit can be removed. This approach is followed by tlie least de- 
formity and disfigurement from contracting scars. 

The method described by' Kronlein consists of a lateral orbital decom- 
pression which provides access to the posterior part of the orbit. For re- 
moval of tumors situated in the posterior half of the orbit, such as tumors 
of the optic nerve, the Krontcio method ofiers, in some cases, advantages 
not obtained by any other method. 

^Vithin the past few years, transcranial approach to the orbit has become 
the method of choice for aneurysms, certain types of orbital neoplasms, 
most neoplasms situated in the posterior part of the orbit and for orbital 
decompression for malignant exophthalmos. The transcranial approach has 
the advantage of providing visual exposure of the contents of the posterior 
half of the orbit and the optic canal. Meningiomas of the orbit should be 
removed only by* the transcranial route because of the involvement of the 
orbital walls and extension into tbe cranial cavity. Arlcriovcnous aneu- 
rysms, pulsating angiomas and cavernous angiomas should be operated on 
only by the transcranial route. In cavernous angiomas the vessel walls are 
so thin that uncontrollable hemorrhage is likely to occur unless a surgeon 
has access to the full length of the orbital vessels. Ligation of the common 
carotid and its branches in the neck may not be sufficient to control an 
orbital hemorrhage in pulsating exophthalmos, and in nearly all such cases 
operation should be performed only' by transcranial approach. 

Orbital decompression for relief of exophthalmos in hyperthyroidism may 
be accomplished by removal of the roof of the orbit, exposing the dura, or 
by removal of tbe lateral bony wall so that the contents are supported by 
the temporal muscle. Both methods are effective in suitable cases. Malig- 
nant exophthalmos with edema of tbe lids and chemosis may be steadily 
progressive even after decompression. In such cases this operation is not 
sjAvtabte. Tli« tsawstrowtal exploTatvow ostAt carries sviffiriewt baxstd 

to contraindicate its use in cases of exophthalmos of unknown cause unless 
the exophthalmos is advanced to a dangerous degree or is producing def- 
inite visual deterioration. 

One should bear in mind that exophthalmos b sometimes present in 
malignant hypertension and in cdiionic, low-grade inflammatory disease 
of tbe orbit with negative systemic findings. Exploration of the orbit in 
such cases is futile. The use of exploratory instruments, sucli as the trocar, 
in exophthalmos is never helpful and in many cases causes definite barm or 
complications that later become troublesome. Surgical exploration of tbe 
orbit should be undertaken only for tbe complete eradication of the cause 
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and not for the jninK)-^- of nbtamins ftpccimctM for biopsy. Tiic cxcrcjic 
of restrained judfinicnt in the selection of the tyi>c of treatment to Itc 
cmp\oye<l in ca<^s of c\ophlhalnio’« of iindctcrniinc<l oripin will prevent 
many costly mistakes. 


TREATMENT OF RETROBULDAR NEURITIS BY 
OPERATION ON TIIE inTOPHYSIS* 

WIIJJAM L. HKSKOICT 

Scotomata in the field of vision caiisrti by lesions of the optic nerve 
indicate by their size nn»l iKisition the i>orlIon of llie !ier\'e involve*!, and 
to some extent the nature of the l<sion can l)e presiinml by variations in tlie 
intensity of the scolonuita and the elinnpe in tlieir form nnd sire as the 
lesion progresses or regrcs«es. 

Whether the initial lesion in the o|>tic ners'e is due to indainniathm or to 
pressure w ilhout infiaminalion. the phenomenon of visjjal loss as in«lieal«l 
by scotomata in the visual fichl proi»crly may l>e considered as a sign of 
retrobulbar neuritis. Under the term "relrobulbar neuritis” arc includctl 
a number of pathologic conditions due to various causes, some of nliich are 
remedied by medicinal means svliile others rctpiire .surgical intervention. 
The latter will he considered in this pa|>er. In order to clarify the distinc- 
tion, a few comments on retrobulbar neuritis in genend arc appropriate. 

PIAGSOSIS 

The diagnosis of retrobulbar neuritis is made in the presence of indica tion.s 
of recent pathologic processes of the optic nerves which have inlerferetl 
with or obstructed the transmission of visual impulses so ns to cause blind- 
ness of all or a part of one or both eyes. 

By means of a history or by records of previous examination, u loss of 
vision must be established consistent with our know lc<lge of the processes of 
inflammation and degeneration of nerve fibers ilue to jiressure and other 
causes of atrophy. Optic neuritis as distinguished from optic atrophy is an 
active progressive change in viable nerve fibers as oppose*! l«> tlie unchang- 
ing static condition of fibers whose function can never be restored. It may 
be assumed that retrobulbar neuritis always precedes optic atrophy, 
wbelber due to infiammation, toxic poisoning or pressure. The loss of 
vision in an eye with a normal fundus justifies the diagnosis in the early 
stages of the visual loss regardless of the cause. 

Optic neuritis subsides in any evenL There is cither recovery of function 
or atrophy of the affected nerve fibers with total permanent loss of function. 
Just how much damage can be imposetl on the ncr\’e and for how long and 
still be followed by recovery U the important factor in any case, and the 
wide differences are the characteristic of the etiologic factors. In the 
clinical examination of a patient with retrobulbar neuritis, the time when 

• .Abridgment of paper read at U»e meeting of tlie Tliird Pan-American Congress of Oph- 
thalmology. Ilarana, Cuba, January 4 to 10. lOlS. . 
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function irrevocably lost ami atrophy sets in cannot definitely be deter- 
mined by tests of visual function or by ophthalmoscopic inspection of the 
ncr\’e head, although it is only by such measures that optic atrophy can 
eventually be determined. There »s a marked difference in the probability 
of recovery of vision in cases of toxic poisoning due to lead, tobacco, 
methyl alcohol, quinine, ncoarsphenamine, thallium, the bacterial toxins 
that result in localized inflainmatojy' processes, the demyelinizing diseases 
and pressure blocks that ni<iy result In necrosis 

The preliminary considerations of history of loss of sdsion and tests of 
residual function must lead to a conclusion of vitality of the nerve fibers as 
against atrophy lieforc one can justify the diagnosis of retrobulbar neuritis. 
It is assumed that once resumption of vital function by the nerve fibers 
is lost the diagnosis of retrobulbar neuritis is no longer tenable and treat- 
ment is no longer indicated 

It is liecaiise of the diffieuliy in detertnhiing just when all hope for 
recovery is to bo abandoneel that the time for ceasing treatment must be 
determined on the basis of clinicAl ex|»erience Clinical experience has 
shown the high rate of rapid and complete blindness in some of the forms of 
toxic poisoning, such as those due (o quinine and methyl alcohol, and the 
slow recovery of vision in cases of amblyopia causcnl by alcohol or tobacco. 
So also, there is now available, through a series of closely studied and 
reported cases of partial blimlncss, some clues which one may follow in the 
proposed surgical exploration of the hypophysis with confident expectation 
of restoration of visual function, although \Uion m.iy have been severely 
impaired for a considerable time. 

Loss of central vision is an early sign of retrobulbar neuritis. It occurs 
as the initial symptom in 15 |>cr cent of the cases of multiple sclerosis. 
When it is seen for the first time late in the course of disease, the diagnosis 
must rest largely on the history of the ilevelopmcnt of the scotoma. If 
central vision is lost irilhin three or four daj's after the onset and the* 
scotoma is large and central, the cause is most likely multiple sclerosis, 
assumed merely on the basis of probiibility, as multiple sclerosis is the most 
common cause in the rccordesl cases of retrobulbar neuritis. Next in order 
come toxic neuritis, tumors and hemorrliage. Acute optic neuritis most 
frequently occurs among young adults, owing to the high incidence of 
multiple sclerosis in this age group. Recovery of vision within two weeks is 
the rule. 

The distinction between toxic and nonloxic types of retrobulbar neuritis 
is not always easy. Tlie most common cause, multiple sclerosis, produces 
no other signs in 15 per cent of primary attacks. ^lultiplc sclerosis was 
found in 45 per cent of a series of more than 500 cases of retrobulbar neuriti> 
in which the patients w ere observed at the ilayo Clinic. The diagnosis was 
presumptive in a large number but in no case of retrobulb.ir neuritis pre- 
sumed to be due to multiple sclerosis but not supported by other signs at 
the time was the cause ultimately found to be anything else. 

The course of an episode of retrobulbar neuritis due to multiple sclerosi> 
is short, two to six weeks! Kccoverj' is not materially hastened by treatment 
but often is inaile more complete. In practically all cases of toxic neuritis 
also the disease is acute in onset ami within a few days or weeks leads to 
pennanent blindness or subddes with recovery of more or leas % ision. 
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In cases in Tv-hicli the neuTitb is due to multiple sclerosis and In those 
in which it is due to acute toxemia, the clinical course is similar; however, it 
is quite different from the course in cases in which the disease is due to 
pressure about the hypophysis. The distinction is made largely by the 
history of the onset of blindness and the shifting pattern of the visual field 
as the scotomata enlarge and coalesce. In cases in which the neuritis is 
due to pressure about the hypophysis, the disease is characterized by signs 
ol slowly progressive loss oi iunclion, a depression ot visual acuity, relative 
scotomata, and quantitative changes in the field of vision, which in the 
beginning indicate suppression of function rather than blocking. Quantita- 
tive perimetry is of most value in cases in which retrobulbar neuritis is due 
to pressure on the optic nerves. 

In most cases of retrobulbar neuritis the optic papilla is while after 
recovery. The degree of pallor of the disk is, however, no indication of the 
extent o! recovery of vision. The appearance of the disk may be that of 
atrophy of the optic nerve except for the thickness of the nerve, that Is, the 
“loss of substance’* that characlerizea atrophy. A p.'ile nerve head that 
shows no nen’e substance indicates atrophy of the optic nerve but, if nerve 
substance can be seen, atrophy has not yet made restoration of vision 
impossible. Even though xnsion is very poor or nil, the ophthalmoscopic 
appearance of the fullness of the disk rather than the color is the most im- 
portant factor that prompts surgical inlerventicn. 

CirUSMAL LESIONS 

In any case of retrobulbar neuritis the site of the lesion along the visual 
pathway is important. If the findings indicate that a lesion is situated 
about the region of the hj'popbysis, its cause and nature may be inferred 
by certain peculiar function.il findings together with roentgenograms of the 
region. 

IMien the vision of only one eye is involved in retrobulbar neuritis and 
that of the other eye is normal, it b evident that the nffection is localized 
along the optic nerve of the affected eye, anterior to the chiasm. The c-ause 
and the nature of the lesion still must be determined. An episode of retro- 
bulbar ncurilb in a person who has previously had only one seeing eye b a 
lrnge<ly from the standpoint of localization of the lesion and seriousness of 
tlie situation for the p.alicnt. It often occurs, however, in cases of chiasmal 
lesions. It b even possible for complete atrophy of one optic nerve to be 
followtxl by retrobulbar ncuritb of the oUicr nerve after .■•ome rnontlis or 
years, owing to the same cause, sucli os a pituitary tumor. The possibilities 
run the gamut of congenital anomalies, slowly progressive expanding 
growths. rccuiTcnt vascular accidents, remote results of trauma, repeated 
episotlcs of systemic infection and compUcalcd situations in whicli a number 
of such cau*c3 may be involves! simultaneously. Decisions in such cases 
must be influenced by circumstances. Treatment may be empirical, and 
radical procedures probably can be justified. The recognized and accepted 
syndrome of chlKinal lesions need not Iw renewed at thb time, but certain 
imj)ortant findings that arc lost sight of in routine clinical practice may 
properly be brought to mind as early diagnosis dei>cnds on recognition of 
early localizing signs. Subjective seaulions of visual disturbances, sudi ns 
tvancseenl «pi<odcs of vbual impairment, transient scotomata, varying 
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In extent and severity, may oecor for some time before perimetric studies 
are maiie. In such a case, the progress of the visual disturbance, once it is 
charted, can be followed by delineation of the scotomata, by periodic 
variations in visual acuitj’ and by other findings relative to the disorder. 
In most cases, the disease follows a characteristic pattern wiiich points to 
both the nature and the situation of the lesion when the patients are 
observed long enough. The danger of permanent damage to the optic 
neives by prolonged subjection to a necrotizing lesion prompts early 
interference; therefore it may be necessary or prudent to perform surgical 
exploration in some cases, even though the diagnosis is only presumptive. 

In the region of the hypophysis there are three conditions which may 
block the function of the optic neivcs in such a way as to produce signs of 
retrobulbar neuritis of a slowly progressive type. The first and most common 
is a tumor of the pituitary body, thcso-callcd pituitaiy adenoma; the second 
is a vascular anomaly of the circle of Willis, such as an aneurysm or hemor- 
rhage, and the third is a tumor of the meninges, brain, and sphenoid sinus 
or ethmoid sinus. 

The ocular symptoms and signs produced by pituitary tumors were 
summarized by W. I. l,iUie as follows: (1) lowered central visual acuity; 
(2) pallor of the optic disk or simple optic atrophy; (S) bitemporal hemian- 
opsia for various colors or for all colors; (4) bitemporal hemianopsia for 
form and colors; (S) bitemporal scotomatous hemianopsia for colors or 
form, or for both; (6) temporal hemumopsia with amaurosis of the opposite 
oye; (?) temporal hemianopsia with successive changes that lead to amauro- 
sis, such as central scotoma, cecocentral scotoma, enlargement of the 
scotoma, with islets of vision and amaurosis; (8) homonymous hemianopsia 
scotoma for colors or form, or for both; (D) homonymous hemianopsia for 
colors, and (10) homonymous hemianopsia for form and colors. In contrast 
to the symmetry of defects of the visual fields produced by lesions of the 
optic tracts or the optic radiations, visual defects produced by pituitary 
tumors, whether bilcmporal or homonymous in type, arc asjTnmetrioal. 
It is generally believed that bitemporal hemianopsia of form and color is 
the typical visual defect in cases of pituitary tumor; however, the early 
changes in the sdsual fields which take place during the development of 
bitemporal hemianopsia are not individual types but constitute stages of an 
advancing process due to changing pressure foci during the growth of the 
pituitary body. While lateral hemianopsia is not rare in cases in which 
neoplasms have their origin iu the hypophysis or in cases of pituitary dis- 
orders, too often the absence of bitemporal hemianopsia defers the localiza- 
tion of the lesion. This homonymous defect of the visual field occurred in 
only 6 to 7 per cent of each of several series of cases reported in the liter- 
ature. 

The region of the hj'pophysb is clearly outlined in roentgenograms which 
are of great help in diagnosis when bony changes are portrayed. The char- 
acteristic flattening of the sella lurcka and the erosion of the clinoid proc- 
esses are found in most cases in which the tumor has been present for a 
long Jime. They are regarded as indicaling a benign tjTie of tumor. Since 
erosion of bone takes place slowly when due to pressure alone, rapidly 
growing tumors may not be visualized roentgenologically. In cases of 
rapidly growing tumors of the pituitary body, the defects of the visual 
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6elds propess rapidly. Id the presence of a rapidly progressing defect of the 
\n^al fields, one ^ould suspect that the patient had a m.alignant tumor. 

The relation of the optic chiasm to the circle of Willis makes it susceptible 
to injury by pressure of the communicating artery where it crosses the 
c as pointed out by de Schweinilz and 

\erifi^ by Lillie Lillie reported four cases in which the arteries of the 
an mor portion of the circle of Willis pro<luc«l a definite groove in the 
optic chiasm ami cause<I changes in the \Tsual fields. The loss of vision 
which resulted from optic atrophy due to pressure by the vessels in Lillie’s 
cases Mds one to take a more pessimistic attitude toward cases of this kind 
e^ en though the tumor is completely removed and the chiasm is relieved 
ol all previous pressure and distortion. 
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occurs in hyjwrtciisivc or fliabctic retinoiKilhy, uveitis and iililcbilis, or 
vascular culling n hich forms near a patch of healed choroiditis or near the 
optic disk after papillitis. 

The sheathing of concern herein appears around veins some distance away 
from the optic tlisk, and for no ohvious rcasou. It never involves the retinal 




Fig 63<i tn'l 6 —Two % i«wi »( the superior lemponi vein of the left e>e, showing modersteh' 
thick ahc&lhiog >uible a white line on either tide of the column of blood. The prosimstsnd 
peripheral UmiU of the iheathing are evident. (The dark »p»t below the center of each picture 
IS an artefact) 

arterioles. It is illustrated tn figures C5 to 70. The moat common form is an 
apparent thickening of the wall, visible as a thin line on each side of the 
column of blood (lig. 07). It rarely becomes ns heax-j* as that in figures 
OJ and G6. Although onlv- one or two venules may be involved, more often 



Fig. C6aand b — Two news of the infrriur temporal vein of the right eye, showing unusually 
heavy eheathing The proximal and penpbentlimitv of this sheathing are evident, ax are also 
irreguUritie* in iti density. (The dark spot below the tsinler of each picture is an artefact.) 


several in e.tch eye nia.v l>c shrallirfl, ami occasionally almost all the veins 
at the midperipherj are shenlhed. Sheathing does not extend closer than 
about two disk diameters from the rmtic disk. In some instances, the 
thickening of the wall intrudes into the lumen (fig. C8), causing local 
constrictions in the caliber of Uic blowl column.’ In one case the narrowing 
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was intense enough to cause engorgement of the branches of the vein 
beyond the area of constriction. In another case it so constricted a venule 
as to cause two smail hemorrhages in the area drained by the venule. In 
several instances isolated cuffs of varying density formed around the vems, 
as in figures 69 and 70. 



Fig. 97. Fig. 08. 

Fig. 07 — 1h« in}enornassW«\Bo( the light eye Uthinbsbrftlhed peripiwnlV. toward Ibt 
lower right-hand portion of tbe photograph. This thin type of sheathing is the most cozamon. 

Fig 63. — Irregulanty in the caliber of tbeascendioghntnchesof the left superior temporal 
rein The thickening ol the walls of the reins seems to have intruded into the lumens of the 
veins, producing localized narrowiags 



Fig. C9. Fig. TO. 

Fig. 69.— Two white plaques overlie an ascending vein in tbe left e>e. 

Fig 70 — \ small cuff encircles a temporal vein ia the right eye slightly to the right and 
below the center of the photograph. Two other cviffs were present In the samce>e; at tie neat 
examination nine months later all three were gone. 

Opacities in tbe vitreous are assodaled with the sheathing in 20 per cent 
of cases. They are never abundant or string}'. iMost of them are round and 
while, and the dLimeter of a large v^. The majority lie a millimeter or 
two in front ol the retina, genera^ near the site of a cuffed vein. 

The length of lime during whicu the sheathing persists was difficult to 
determine, because the maprity of patients were examined only once. 
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Repeated examination of thirteen patients was possible and supplied the 
following information. In six cases neaglive results of ophthalmoscopic 
examination had been reported a few months or a few years prior to the 
finding of the sheathing, proving that the sheath was not a congenital rest. 
In three of these six cases later observations disclosed that the sheath had 
disappeared. This group of three is an important one. for in them the sheath- 
ing was seen to appear and to disappear. More frequent observations than 
were possible would have been necessary in order accurately to determine 
its duration. In one of the cases the sheathing persisted for more than one 
month and less than oncj’oar. In another case it persisted about two years. 
In the third case observations were so infrequent that it is known only tliat 
sheathing persisted at least a few months, and less than sixteen months. 

In seven other cases sheatliing was found on the first examination and 
further observation disclosed that it persisted for the following periods: 
tnentj'-five months in one case, six months in three cases, three months in 
one case and two months in two cases. 

How much longer than these periods it may have persisted is not known 

From these observ’alions it becomes evident that sheathing of the retinal 
veins may appear and disappear during the course of multiple sclerosis, 
and that it persists for periods ranging from several months to two years. 

An opportunity to study its structure under the microscope has not yet 
presented itself. 

CLIMCAL MATERIAL STUDIED 

Since March 1, 1044, and up to December SI, 1D4C, 103 patients pre* 
viously unreported on with retinal venous sheathing have been encountered 
at the Mayo Clinic. All except five of them were examined personally. Of 
this group of 103 patients, seventy-nine received a diagnosis of multiple 
sclerosis, eight did not receive such a diagnosis but had signs that made it s 
possibility, and sixteen presented no history or had no signs that would 
lead to such a diagnosis. 

During the period covered in this study, approximately 1,100 patients 
admitted to the Mayo Clinic received a diagnosis of multiple sclerosis. 
The incidence of retinal sheathing hence becomes somewhat more than 100 
in 1,100 cases of multiple sclerosis, or roughly 10 per cent, which is the same 
as that found in the study of an earlier group. Conversely, it might be noted 
that 00 per cent of the patients aSlicled %vith multiple sclerosis did not 
present this change in their retinas. In a group of fifty-two patients hospital- 
ized for multiple sclerosis, one of my associates found the incidence of 
retinal sheathing to be 20 per cent, on diligent search under full mydriasis. 

OBSERVATIONS 

The ages of the group of lOS patients ranged from sixteen to sixtj’-one 
years at the time of examination. The distribution according to age by 
decades was as follows: less than twenty-one years old, one patient; be- 
tween twenty-one and thirty years old, twenty-sLx; between thirtv-Kine and 
forty years old, Ihirty-sLx; between forty-one and fifty years, twenty-seven 
between fifty-one and sixty years, twelve patients, and more than sLxly 
years old, one patient. 

This distribution of age is similar to Uiat of any average group of persons 
afflicted with multiple scleroas. 
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In the group ol seventy-nine patients who received a definite diagnosis 
of raultiple sclerosis the duration of the disease at the time of examination 
ranged from eight days to thirty-two years- Ten had had symptoms for 
more than ten years, and eleven hail had them for less than one year. The 
sjmptoms of the other fifty-eight patients had been present between one 
year and ten years. 

It appears endent that retinal venous sheathing occurs at any age and 
at any time in the course of the disease. 

Nystagmus is an important symptom in multiple sclerosis. It was present 
at the time of examination in twenty-nine of the seventy-nine patients who 
bad this disease, in four of the eight who mighthavehadit.andinnoneof the 
sixteen who did not receive such a diagnosis. This incidence of nystagmus 
corresponds to that usually found in the presence of this disease. 

The cerebrospinal fluid of forty patients was examined- In twenty-one 
specimens nothing abnotroal was found. iVmong the other nineteen a gold- 
sol curve characteristic of paresis was reported in ten specimens, five or 
more cells i>er cubic millimeter in tweh'c spedmens and protein of 45 mg. 
or more per 100 c.e. in five. There was some overlapping of these observa- 
tions in indivitlual cases. -Vll the patients who had abnormal cerebrospinal 
fluid receiveil a diagnosis of multiple sclerosis. Again, this conforms with 
the usual experience in multiple sclerosis of the finding of a variation of one 
sort or another in the cerebrospinal fluid m approximately half the cases. " 

Uclrolmlbar neuritis is recognized as an early symptom in multiple 
sclerosis. In this group of 103 patients it occurr^ as the first episode in 
the course of the disease of fifteen patients, and appeared later in six other 
patients 

Pallor of one or both optic sUsks was noted In twenty-eight instances. 
'Hiis detailed review indicates that those patients who have retinal venous 
«lie.ilhing are suffering from no particular form of multiple sclerosis, for 
their signs and symptoms resemble those of any other group of patients 
siiflering from this ilislurbance. The sheathing appears nt any age an<l at 
any lime during the course of the sliscase. There is M>mc reason to suspect 
that the sheathing may appear with exacerbations, but the proof is not at 
haniU 

It was notcil earlier in this thesis that of the entire group of 103 patients, 
seventy-nine receive*! a definite diagnosis of multiple .sclerosis, made after 
a careful history and examination by eompelcnl ncnroh>glsb>. 

For eight other, such a diagnosis was not made, but these eight patients 
presonlci! signs or symptoms which were su|^cstive of this disease, even 
though they were not convincing enough to lead to a positive «liagnosis. 
Tno of these jwilicnls had had <piso<les of acute rclrobulb.ir neuritis fol- 
Innctl by sf)ontaneous recovciy'i two were considered by the neurologist 
to lie too oM to have multiple sclerosis ami their condition nas diagnos<><l 
as "degenerative lesions in the central nen'ous system"; three prescnle*! 
minima! objective signs on neumtogic examination; and one failed to exhibit 
the usual fluctuations in the course of the disca.se, nithough the symptoms 
resemble*! those of multiple sclerosis in other rcsjiecls. Whatever it was that 
ifllicle*! this gr*>up of eight patients, it at least rcscmhleii multiple sclerosis. 

For sixteen other patients the diagnosis of multiple sclerosis likewise 
Has iKit tiwilc, for they prcv.Titf»l none of the usual signs or symptoms. 
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Three of these had syphilis at the time of examination, as evidenced by 
strongly positive reactions to serologic tests, and may well have had a 
diffuse, low-grade choroiditis which had caused too little disturbance in the 
pigment to be apparent to the examiner. One other patient did have old 
healeil choroiditis in one eye. There may have been a milder form of choroitl- 
itis in the other eye, even though none was visible, for retina! veins in both 
eyes were sheathed. Two other patients ha<l suffered injuries to the head in 
the i)ast, an<l may have had injury to the eyes, also. One had barely’ sur- 
vived eclampsia and toxemia of pregnancy ten years previously. Five 
others presented an assortment of disturbances of the central nervous 
system, and the remaining four prescnlesl few signs of any sort. In this 
group of sixteen patients the sheathing of the retinal veins in several in- 
stances seems to have been due lo a mild inflammatory reaction in the 
choroid, and a consequent proliferation of glial tissue around the retinal 
veins In other instances the sheathing u'as unexplained. 

VALIDITY OF THE CONCEPT OF RETINOPATHY OF MULTIPLE SCLEROSIS 

In the light of the data prescnteil previously herein, the question of the 
validity of a concept of the retinopathy of multiple sclerosis may now be 
cxploretl. It has been shown that approximately 10 per cent of patients 
nfnicted with multiple sclerosis present, on ophthalmoscopic examination, 
a visible sheathing of the walls of their retinal veins. (Ninety per cent of 
such patients ilo not show this change.) Of the group of 1 03 patients studied, 
seventy-nine receive<l a diagnosis of multiple sclerosis and in eight more 
such a diagnosis was a likely jiossibility. In the remaining sixteen this 
iliagiiosis could not be entertained, and lids group represents the errors if 
venous cufTlng is to bo considered as a diagnostic sign in multiple sclerosis. 

On this basis, it wouhl npiicnr that the finding of retinal venous sheathing 
of the type dc»cribcd earlier in lids paper should suggest the possibility of 
multiple sclerosis, that it is indicative of this disease in 80 to B5 per cent of 
the cases, and that in 15 lo 20 per cent of the cases it is in error. This error 
can be reduced by elimination of those cases m which there is even slight 
evidence of presnous inflammatory reaction within the ej e and those cases 
ill which syphilis is present. 

CONCLUSION 

Sheathing of the retinal veins occurring away from the optic disk and 
without visible cause appears to represent an entity worthy of being 
reg^rtied ar a rclSnopkilhy of mahipSe arJeJOsis. 
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THE PRESENT STATES OF THE FENESTRATION OPERATION 
FOR THE RESTORATION OF HEARING TO CON\'ERSATIONAL 
LE\ELS IN LOSS OF HEARING DUE TO CLINICAL OTOSCLEROSIS* 

HENRY L. WILLIAMS 

It was felt that the fenestration operation would be understood better, 
if an attempt were made to answer the usual questions that are asked by 
both the medical profession and the laity in tegartl to it. The information 
contained herein is based on tbe accounts in the literature and the ex- 
perience gained in performing more than 200 fenestration operations at the 
Mayo Clinic. 

QUESTIONS AND ANSWERS 

What Patients May Ejqject to HaTC Their Hearing Restored by the 
Fenestration Operation? A patient whose loss of hearing appears to have 
been produced by bilateral otosclerosis, may secure permanent restoration 
of hearing to normal conversational levels but not normal bearing in the 
ear on which operation is performed. Such a patient will be rehabilitated 
from the social and economic standpoinL 

What Percentage of Patients on ^Vhom Operation Is Performed May 
Expect to Receive Worth-while Benefit from the Procedure? Lempert, who 
perfected the fenestration operation, reported that up to the time of bis 
report S3 per cent of patients who had been operated on six years or more 
before had been rehabilitated socially and economically through restoration 
of tbe healing to normal conversational levels. Through recent improve- 
ments in technic he considered that m approximately 70 to 75 per cent of 
cases primary restoration of the hearing to normal conversational levels 
could now be secured in tbe ear on which operation is performed. Tlie 
fenestra rarely closes if it has remained open for two years. In more than 
200 fenestration operations performed at the clinic I have been able to 
secure good early results in more than 90 per cent of cases but an estimate 
of the eventual results at this time cannot be made as the first operation 
was performed only two and a halt years ago. In approximately S per cent 
of the cases the ability to hear may be decreased by the operation and in 
1 per cent hearing may be seriously impaired. 

What Is Otosclerosis? Otosclerosis is a disease in wbidi pathologic 
changes occur in the otic capsule. Osteoclasts destroy the bone of the otic 
capsule and the destroyed region is rebuilt in a disorderly manner by 
osteoblasts. TVhen this process produces ankylosis of tbe stap^ioveslibular 
joint, deafness will result. 

Otosclerosis is primarily a disease of bone and stapedial ankylosis is on 
incidental complication that occurs occasionally. In Guild’s study stapedial 
ankj losis occurred in only ten of cighty-one ears examined in which otoscle- 
rosis was present. 

“Otosclerosis” is purely a histologic diagnosis and if the diagnosis b 
made on the living patient the term must be modified to read “clinical 
otosclerosis.” The diagnosis of clinical otosclerosis can be arrived at with 
rc.asonable accuracj' by excluding, by hblorj* and examination, all other 

* From Ui« ilinnrsotA SUte Medical AMocuUna Speater'* Librarj. Service: Treatment of 
brariBX loa*. 1940, S pp. 
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conditions likely to produce a conduction tj-pe of deafness. The diagnosis 
of clinical otosclerosis, therefore, requires not only careful examination but 
wide clinical experience. 

How Does the Fenestration Opcralicn Improve Hearing? It has been 
known for many yeare that in conduction deafness draining off a portion 
of the perilj mph, and thus giving increased mobility to both periljTnph and 
endoI^Tnph. would produce immediate marked improvement in the ability 
to hear which is again lost when the perilymph refills the perilymphatic 
space. The hypothesis has been presented that in the fenestration operation, 
by making the tjunpanic membrane more responsive to vibrations through 
removal of the head of the malleus and by leaving the tympanic membrane 
attached to a thin flap of membrane which is used to cover and maintain 
patent a new opening into the perilymph, a permanent condition is pro- 
duced in which the endolvunph b more mobile and is stimulated by the 
more vigorous vibrations of a mobilized Ijinpanic membrane. Therefore to 
secure good results the tj-mpanic membrane must be intact and capable of 
increased response to sound waves. In conduction deafness secondary to 
in/Iamniation in the middle car this condition does not obtain, so chronic 
adhesive deafness, although of the conduction type, is not likely to be 
corrected by the fenestration operation. It b apparent that when deafness 
is produced by atrophy of fibers of the <»chlear nerve or of the organ of 
Cortf hearing will not be improved by the fenestration operation, nor will 
hearing be improved If the deafness b due to immobilization of the tympanic 
membrane secondary to closure of the custaebian tube. 

Can Operation Be Performed in All Cases in Which a Presomptive 
Diagnosis of Clinical Otosclerosis Can Be Made? In clinical otosclerosb 
there appears to be an increased number of coses in which atroph}' of the 
fibers of the cochlear nerve or cells of the organ of Corti occurs. It is not 
known whether this atrophy' is one of dbuse secondary to immobilization 
of the endolyinph, whether it b produced because fixation of the stapes 
tends to promote acoustic impairment by abolishing the protectivre effects 
of contraction of the stapedius muscle, or whether the degeneration of the 
nerve is secondary to sometJiing inherent in the otoscJerotic process itself. 
Such atrophy b usually tenned “secondary nerve degeneration.’* It is 
found more frequently and at an earlier age in patients who have clinical 
otosclerosb than in the general population. 

When secondaiy nerve degeneration occurs with clinical otosclerosis the 
probability of obtaining a good result from the fenestration operation is 
diminished. If such degeneration b evidenced only for frequencies higher 
than those of the range of speech, it will not affect the results to be expected 
from the operation to a great degree, but if evidence is present that such a 
change is beginning to affect hearing in the range of siieech, chance of suc- 
cess of the operation in restoring hearing b inversely proportional to the 
degree of degeneration present. 

Since acuteness of bearing fa inversely proportional to the loudness of 
sound, measured in decibels, that fa necessary before a sound fa heard, the 
ordinary audiomelric testing is the reverse of the ordinary intensity level 
chart measured in decibels. The intensity reference level, 0 decibel, is 
placed at the top of the audiomelric chart and represents the threshold of 
hearing of the normal ear. 
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It has. been found that the 30 decnbel line Is the “critical level” for con- 
versational speech. At 5 decibels above this line, an individual will ex- 
perience little difficulty in understanding speech while at 5 decibels below 
this line the individual is severely handicapped in understanding con- 
versation. The two most important frequencies for understanding speech 
ate the l,0?4 and 2,Q48 cycles per second. If hearing for sounds in these 
frequencies is above the 30 decibel line even if the hearing for lower fre- 
cpiencies is below this Une, the individual with a loss of hearing may be 
only slightly handicapped. 

It is easy to understand why this small apparent difference in decibels 
makes so much difference in understanding speech when it is realized that 
it requites ten times the relative sound eaergj* to produce sounds at 35 
decibels as it does at 25 decibels. 

Lempert has staled that the average improvement in hearing measured 
in decibels which is produced by a successful fenestration operation Ls 20. 
Since the objective to be attained by the fenestration operation is to im- 
prove the hearing to a point above the critical SO decibel line, it can be 
readily seen that to restore the hearing of a deafened individual who re- 
quires that speech be produced at a loudness of more than 50 decibels 
lieforc it can be understood, would require a better than average response 
to the operation. Therefore an individual w'ho has a loss of hearing of 50 
ilecibels or more must expect much less than the average chance (as esti- 
mated on the basis of theso<a1ted ideal case) of getting a successful primary 
result from the operation. Most surgeons using Ibis procedure estimate 
that primary restoration of bearing to above the SO decibel level can be 
obtained in from 70 to 75 per cent of all “ideal" cases in which opieration is 
performed. In a further 20 to 25 percent, improvement somewhat less than 
to the desired level may be secured. 

It can be readily seen that in a patient who has otosclerosis, loss of hearing 
to the 50 decilicl line or more and in addition evidence of secondary nerve 
degeneration, the probability of securing a primary good result is slight. 
From this infonnation it sliouM be possible to estimate whether or not the 
chance of success from this procedure in a certain case is sufficient to war- 
rant the patient's submitting himself to the operation. 

U is the increasing tendency toward degeneration of the audilnry nerve, 
not age, that usually makes the fenestration operation unsuitable for 
jKiticnls who arc more than fifty years of age. 

In Cases in 44'hich the KesuKs Obtained from the Fenestration Operation 
Are Not Good What Is the Usual Cause of Failure? The patients who do not 
obtain go(xl results from the operation may be divided into four groups: 
'rhe first group Is composed of that 3 per cent of patients in w horn the hear- 
ing is made worse by operation. 'The remainder can be almost equally 
tUvuled into three groups: a group in which patients receive some im 5 >TO\c- 
menl in the hearing but the improvement does not reach the les'el at which 
normal conversation can be heaitl; a group in which the hearing is not 
ufTecled either for belter or for worse by the operation, and a group In 
which, after an initial improvemeDt in hearing, it returns to the preojierative 
level as a result of the closure of the fenestra by formation of new bone. In 
this last group a socoiul operation, in which the flai> o\cr the fenestra is 
rlovatci! and the fenestra reopened, offers promise of more permanent 
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restoration of hearing as the Icndencj' toward regeneration of bone tends 
to become cxhausteil. 

If Operation Is Unsuccessful Will It Be Impossible for the Patient to 
Use a Hearing Aid? As good hearing can be obtained with a hearing aid 
after the operation as before l>ecansc the ear in which hearing is poorer is 
nearly always sclcctc<f for the operation and the hearing of the other ear 
will not be impaired. A hearing aid may lie successfully fitted to the surgi- 
cally lKatc<l ear after healing has tttkeit place except in the 3 per cent of 
cases incnlioiictl previously. 

Would a Patient with Oioaclerosis Be Better Off If He Purchased an 
Electric Hearing Aid Bather Than Submit to Fenestration? There is in 
reality little conflict between the hearing aid and the fenestration openition 
in attempts to restore hearing to the deafened. At the Mayo Clinic we do 
not find that more than SO per cent of the patients presenting themselves as 
candidates for this procedure arc found to meet the criteria which we have 
set up as qualify ing a patient to undergo this procedure. 

In the study of serially sectioned temporal bones sccurwl at random. 
Guild slated that without exception the material on which his report is 
based Ls in agreement with opinion that otosclerosis docs not cause nn 
impairment of hearing until or unless a bony connection becomes formcsl 
betwren some part of the margia of the oval window and the stapedial 
footplate. The stapcdiovestibular articulation had become Bnkylo^cd in 
only ten of the cighl.v*one ears in which there was hi'.tologic otosclerosis 
In the region of the oval window in the sixty-five ears studied the otoscle- 
rotic process was active in thirty-two ears and quie&ccnt in thirty-three 
ears but in all the cases in which stapc<iial ankylosis Imd occurred the 
otoscicrotic jirocess was of good size and active. In none of the cases in 
w-fu'ch olosclerolic processes involved the region of the round window, 
even though the round window appeared to be almost completely’ closed, 
had the dise.ise progressed to the point at which heating was aSected. 

This material enables one to answer three questions in regani to the 
aihisability of the fenestration operation in cases of loss of hearing pre- 
sumably secondary to ankylosis of the stapcdiovestibular articulation. 

1. Is the involvement of the round window likely to make a goo<l result 
from the fenestration operation impossible? 2. Is progression of the otoscle- 
rotic process likely’ to compromise the oigan of Corli and so vitiate the 
result obtained by fenestration.’ S. In a case of clinical otosclerosis is quies- 
cence of the process probable before such serious impairment of the hearing 
takes place that it will be difficult to obtain adequate restoration nith an 
electric hearing aid? From the innlerial presented it seems logical to con- 
clude that these questions should I>c answered in the negative. 

I feel therefore that a patient with an early otosclerosis is justified in 
sulunilling himself to the fenestration oi>cration because if the oi>eration 
is a success he will Ive sparctf the expense of purchase and niainfouancc of 
an electric car phone which in a few years sviU amount to more than the 
cost of the fenestration operalioij, Holmgren obscrveil in his series of thirty- 
four fenestrations reported in J937 that in many patients in whom Uie 
operation had seemed to be a failure, the hearing in Uie car on which the 
operation had not been performed became progrcssbely worse but in the cur 
on which operation had l>een performed the hearing remainc<l stationary. 
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Even though Iloliogren selected the worse of the two cars to be operated 
on. alter several years the ear on wWdi operation had been pcrfomied be- 
came the better in nearly all instances. 

Since in all instances tlie patient can secure as good hearing with a hearing 
aid subsequent to the operation as before, the tendency of the operative 
procedure to terminate progress In the hearing Joss makes the procc<iure 
in ray opinion a worlh-nhile gamble. 

Tsiiat Information Is Given to Patients WTio Inquire about the Feasibility 
of the Fenestration Procednre? If the patients who inquire arc found to 
have clinical otosclerosis of an operable tj'pe each is informed of the possi- 
bility of obtaining a good result for bis particular condition. It is pointed 
out that this proc^ure is optional and carries a definite risk. They arc 
told that they must weigh this risk against the results to be obtained by 
use of a hearing aid with which no risk is present, 1! the patient appears to 
appreciate fully the advantages and disadvantages of the procedure and 
wishes to have it carried out ue in the Section on Otolarj'ngologj* feel 
justified in performing the operation. 

SUMMARY 

To sum up. the fenestration operation may be properly done in a case of 
progressive conduction deafness which exhibits Utile or no evidence of 
degeneration of cells or fibers of the organ of Corti and which docs not 
appear to be on an mfiaiumator>’ basis, providing tbc patient understands 
the percentage probabilities both of restoration of hearing and of failure to 
restore hearing and abo the possibility of !nerea.«ed loss of hearing in the 
eat on which the operation is performed. Escept for the small chance of 
worsening the hearing by the fenestration operation the patient has lost 
little by the operation even if it is unsuccessful. 

As Holmgren pointed out even an unsuccessful operation tends to stop 
the progress of the hearing loss in the ear operated on. Even if the most 
conservative estimate of good results to be found in the literature, which is 
Lempert’s estimate of 33 per cent, continued restoration to conversational 
hearing among patients on whom the operation was performed six years 
or more previously is taken as the best obtainable result, the procedure 
seems well worth while. It can be compared favorably in its results to those 
obtainable by the operation for detached retina. 

JIany surgeons have pven more encouraging reports than this but no 
other surgeon than I,enipert can report a series of six year cures. 

TVith the advance in the techuic and good end results that will take place 
with so many otologists worJang on the problem, I think that we can feel 
sure that the fenestration procedure has gained a permanent position in 
otologic surgery. 
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FOREIGN BODIES IN TDE AOTITOEY CANAL 

CAUSING OTITIS MEDU 

KIKSEV M. EIMONTOS 

Foreign bodie, topaclerl in the «lenn.I S- 

may be of serious importance. Any objee ^ location. Foreign 

temal auditory canal is a potential ^ person concerned, 

bodies enter the external auditor* gg seeds, beads, rubber 

by carelessness and by accident. Small o j 

erasers from pencils, steel springs, balU o p. pcf j.j»d therapeutic 

m the ear by children at plaj;. Adult t^thpicks 

efforts scratch the external ouditov placed in the external 

and hairpins. Cotton pledgets and gau fnrpotten and left in the 

audilorj- canal by patient or ^"jjun^ers One p.atlent has been 

canal, as may rubber ear plugs used by . j became lodged 
seen at the Mayo Clinic in whom a cast of plaster oil an 
against the tympanic membrane while an *™P . . i^pquent of the 

it ear piico of o tariog aid Flying .n«0 aro „y to 

loteign Ijodics ohich enter the ear b) acci ■ jl 

haying dying bile of plaster, mechanics, 

enter the ear. Gasoline or oil may enter the ^ farmers. 

Bits ol sir..- and the seed, ot foytail gmss ore “'r' 

Cerumen, uhen it becomes dry tlatively few of the foreign 

The lymp.anic membrane is damaged by t_*’ „ *0 the tvmpanic 

:;f':^'!::o5'5iS.rLuLd dunog 

attempts at removal of the foreign body. 

DIRECT TRAUMA 
rerloration of the tympanic 

the entermg foreign Wy occurs J inserted 

canal is scratched with a match st -ov the external auditory 

loo far into the ean.al. The extreme p.ab 

^nal is nature's best membrane causes immediate re- 

mcident to perforation of tyTnp from this accident usu- 

nioval of the forci^ ’"'{f ■^‘^“dpa^lothe efr drum. Healing by 6rst 

with extreme force. 

CAUSTIC ACTION 

. s * nwATnlyrane bv the caustic action of foreign 

Destruction of the tympanic ^ damage to the structures 

matter in the external auditory canal «vere aam t 

of the tjunpanic cavity. Two coses wall ■«»»'"•>» «■“ I""-'' 

• Submitted to the Archire* ot OtolaryagoIoCT- 
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A man compkmed of biUteral loas of hearing He stated that he had placed a solution of 
phenol in each eTletnal auditory canal in tirder to escape duty iTith the Gemaa Array to 
World War I. Examination revealed complete destruction of the tympanic membrane and 
other structures of the middle ear. The tympanic cavities xvere lined irilh dense, glistening 
scar tissue Severe deafness of the condiKtion ^pe was noted in each ear. 

A man stated that sludge from the bottom of an automobile gasoline tank had entered his 
left ear six years pretiously He had suffered immediate severe pain, followed by continuous 
drainage of foul pus from the ear and occasional headadie and vertigo. Examination revealed 
severe deafness of the conduction type. A large polyp, which arose from a perforation in the 
posterosupenor portion of the tympanic membrane, filled the external auditory canal. Roent- 
genograms were interpreted as showing the cavity of a tholesteatoma. Radical mastoidectomy 
was performed A large cholesteatoma cavity was found which exposed the dura in the tem- 
poral fossa The mid<Ue ear was filled irith granulations: the ossicles were necrotic. 

Gasoline which enters the evlem.il auditory canal causes severe pain. 
If the patient heeds this warning siud has the gasoline removed within a 
few minutes, dainage is limited to acute inflammation of the car drum and 
canal Prolongctl exposure to the irritant may cause necrosis of the eat 
drum. 

PROLONGED CONTACT 

Most foreign bodies cause irritation and pain. This is fortunate in that 
the patient seeks the assistance of a physician, so that the foreign body is 
removed before tlie inflammalorj' reaction becomes advanced. Living 
foreign bodies (insects) cause marked irritation by their movements, and 
are removed early. Inanimate foreign boxlies cause irritation by pressure. 
However, foreign bodies sotueUmes are fouuil which obviously bavc been 
in the external auditory canal for a long period, the patient having been 
unaware of them Cotton pledgets and smsll rolls of paper frequently 
cause no irritation Infection o! secretions which arc retained in the exter- 
nal auditory canal by the foreign body causes otitis externu and mj*ringitis, 
and may cause perforation of the tympanic membrane by ulceration. 
Tightly lodged foreign bodies may prevent escape of secretions and des- 
<iuamate<l epithelium, anti lead to the formation of cholcstculoina in the 
external auditory canal. This is illustmlod by solitl masses of cerumen 
coi eretl by concentric layers of desquamated epithelium which cause necro- 
sis of the tympanic membrane and tympanic ring to form the so-callcd 
natural radical m.astoid cavity. The following cases illustrate damage to 
the f j mp.mic cavity by various rclainetl foreign liotlics. 

.X soldier was adnnltrc] to a miiitar; bospilal complaining of unilateral los^ of hearing Ex- 
Bininalion rexealed a tigblly impacted mass o! cmiiocn wbicb rcs'isteil removal by Irrigation 
and caret. tMth the patient under the innuenre of gelienit anesthesia, the mass wa.s rrmoied. 
It was surrounded by concentric layers erf cbolestealonia which had destroyed the tympanic 
m*mbrane and the ossicles, and had eroded whlelj- into the pcriantral region of the mastoid 
process The facial nerve was exposed in the cavity, and was injured during removal of the 

.\ boy seven years olil complained of pain in the kft ear of Iweiily-four hours' duration. 
watermelon sceil. which apparently had Iwen in the external auditory canal lor a prolonged 
penoil. sms removed The catinl ssa* infiamed. but the tympanic membrane was normal nt the 
tune the seeil was remm ed. On the next day n bteb was noted on the tympanic membrane, and 
was mn*ed Tain persisicl end was acmmpameal by the grailual desrlopment of myringitis 
anil otilis media Jlccoi ery ocnirml after myrinsolsuny was done. 

t boy right years old cumplameii of feterand of pain in the right ear of Inrnty-foiir hours' 
duration \ Vrmel of corn was removed fna the right external auditory canal. i>erforalion 
was present in the tympanic membrane, which was InRaTned Drainage from the midcllc ear 
(wrsistcil for tan weela. at the end of which the perforation healeil. 
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A man sUty*one >Mrs old rompUineil of itching and twrllmg of the ears of fifteen years' 
duration He said that the right ear drum was absent He had undergone much treatment 
nithiml relief, and often had si raUhed the external aiwlitory eauats with rolton until hleeilmg 
occurred Exaimiiation revealed inarkrd Ibakening of llii skjjj of the auricles, conchae ami 
canals of both ears. Tlie esternal auditory canaU were narrow. Pouhsmeliing pus was present 
111 the right e%temal auditory canal; epithelial debris was present m the left. At the initial ex- 
amination a broken piece of toothpick was reronved from (he right external auifitory canal 
Treatment by dressings kept act with solutions ofpcnitillin.sodmmaspergillateand aluminum 
acetate did not produce improvement in the right ear. Kadical mastoidectomy was performed 
on the right. Chronic infhimmatioQof the ma-stoid cells was found. A piece of string, 1 J inches 
long, was removed from the tympanic ravity The patient had not been aware of the presence 
of either foreign body. 

After the operation a cotton wkIc was placed in the patient's left external auditory canal. 
The patient returned later in the day complaining of sudden loss of heanng The cotton wick 
find (>een pressed tightly against the drum, medial to the isthmus. 

TRAUMA INCIDENT TO REMOVAL 

Foreign hotiies which become losigetl in the bony portion of the external 
iinilltory cuini) nieilial to the blhmUA lie nenr or against the tympanic 
membrane Heinovnl shouhl be achieved by irrigation if possible, or nianipu- 
lalion .should be carriexl out with ihe utmost care. If the foreign bod.v is 
tightly lodgtii, the tlifHcnUy of removal is increased by swelling of the wall 
of the canal duo to inflainination or to trauma from attempterl removal, 
(lencral anesthesia should be employetl for the removal of tightly lodged 
foreign bodies. In some cases it is best to approach the foreign body through 
the inasfoid process (o avoid rlamagc to the tympanic membrane. 

A l>oy scscii years old w»s brought to the clinic because of • bead in the left ear which had 
lieen present twenty-four hours. A similar bead had been removed from the right ear. Attempts 
to remoi e the bead through the external auditory canal and through a poslauricukr incision 
had Lieei] unsuccessful A probe had liees broken ^ is theseal tempts, and the tip of ibe probe 
remained in the left ear Examination revealed a recent pnstaurieular incision on the left. The 
externalaudiuiry canal was Urge, with little inflammatory reaction. Roentgenograms revealed 
a head in the left external auditory canal, medial to Ihe isthmus A small bit of lueCal lay below 
Ihe Iwad. 

ith the patient under the influence of general anesthesia, the bead was mamputated, en- 
gaged with forceps, and leoioved through the external auditory canaL A small bit of metal, the 
tip of the prate, was found embedded in granulatioDa in the region of the eustaehian tube. The 
malleus was clearly risible after TcmovU ol the foreign body, indicating destruction of the 
tympanic membrane Decausc of lossotepilbeliooi from the wall of the external auditory canal 
at the isthmus, a rubber tube was left in the canal to prevent atresia. The patient was able to 
hear a low conversalional voice in Ihe left ear after removal of the foreign body. 

SUMMARY AND CONCLUSIONS 

Toreign bodies in Ibe external auditory canal occasionally cause dam.ige 
lo the tympanic membrane nnd tympanic cavity. The patient may not be 
aware of the presence of the foreign body. Early removal of foreign bodies 
is advised, especially when they are substances which cause necrosis of 
tissues. Great c.vre is necessary' to artwd injury to the tympanic membrane 
during manipulation of the foreign body. The use of general anesthesi.'i is 
iid\ isabic iluring removal of lodgerl foreign liodies. 
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RECENT ADVANCES IN THE MANAGEMENT OF EAR. 
NOSE AND THROAT PROBLEMS* 

OLAV E. HALLBERG 
INTECnOKS OF THE MIDDLE EAR 

Iladjopoulos and Bel] stated that there are two types of infections of the 
middle ear. One of them is caused by an obligate aerobe, and produces an 
infecUon limits by the anaounl of ox>'gen present in the spaces of the mid- 
dle ear wlien infiaramalorj* swelling closes the eustnchian lube. Such an 
infecbon often is characterized by a violent onset of pain in the affected 
ear. bponUncous rupture or m\Tingotomy results in almost irameduite 
subsidence of sj-mptoms, and the secretions drj* up within a few days wiUi- 
out any treatment. 

Probably, hon-ever. in Uic niajorily of cases, the infection is of the second 
jpe, that 13, It arises by invasion of a facultative anaerobe which might 
reach the middle ear and mastoid process eillicr directly through the tube 
or along the subtnueoMi lymphatic vessels of the eustnchian tube. This 
type of organism is able to mulUply in the presence of a verv low ovygen 
„lT"i "'0™ dangerous infection of tile middle ear and 

mastoid proMss than might oUierwisc occur. At the onset, there might lie 
"ver the mastoid. If it loots as if mastoiditis might 
e" s''o>dil be administered 

h • T'lc meiliration should be continued for scvenil days after tlie 
S m ^v during the past several years Uiere has 

Irae, ‘"'I He lendeney is to give the sulfonamiile 

"i"" “■« riliiation. We know, however. 

nulsto dhh P’lients with suiieal 

epidemic The rem infinenza and measles contraclesl during a local 
SmUrZ n” "1 ao severe a, to require 

that laid been in I'l'V'i' t ?! adequate tailfon.amide nliii peuicillin Ulcnipy 
leshl'^Je^" '"t "S' “• »' “'“ition.'so faro, biolo^i; 

infection does not 1 'l'^ is non an establishei] fact that immunity to 
th^m oJa^ iSie ' ? " terminated Iiy ehe.no- 

haveexperieneeil IhUsad fact, 
upper rwrt of Ihe babies with inrecliot«of the 

eureil'atlcr you h^le''stolw^t'l^'V”''•‘''’ '“"''d'r J’our patient all but 

At the Main Clinic, ne frel that ^"" 1 ?”'" ''"'"'■•'"''uP-'' ”"d antihioties. 
ivriouj m-vstolflitis nn.l cotn 1 '^ 5 more patientj with 

l«l.ent, li^n previously. M«ny of these 

to iveeive ,«mieilli„. Tlie ■•masS^'S"?^';'' •!"" 

thing to reengiiiie. ' “ ‘ ‘•"‘S' '* important 

n.iddlfeaTor"mLdo’ l""'"' w"?" '>'">"■" '"''S^rion, in the 

middle ear or mastoid pmeess. liefore the advent of ehemothenipv this 

• .tb,.!ra.r.. at p.r„ paU.,l..J i. j. « 1 tSS-neo (.w!) 1 MJ. 
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disease bad a verj’ poor progno^as. Now the chance of cure is almost 100 per 
cent if the treatment is not started loo late. Septicemia caused by infection 
of the ear or its complication, thrombophlebitis of the sigmoid sinuses, non- 
can be attacked successfully by combined chemotherapy and surgery. 
Abscess of the brain secondary to disease of tlie ear also has a better prog- 
nosis than formerly. 

MEMERE’S DISEASE 

Meniere’s disease probably has an allergic background. The reaction is 
not of the antigen-antibody tj-pc; the condition might belong in a group of 
the so-called physical allergies which is intimately connected with dis- 
turbed permeability of cell membranes and disturbed electrolytic metab- 
olism. 

Histamine is still used in the treatment of Meniere’s disease. Horton 
treated 970 patients with histamine (I grain or 0 065 gm. of histamine base 
in 250 to 500 c.c. of isotonic solution of sodium chloride). Seventy per cent 
obtained complete remission, with improvement of hearing in 40 per cent, 
hlany of these patients suffered remissions when treatment was discon- 
tinued in a month to a year. Lately, at the clinic, we have used a combina- 
tion of nicotinic acid and potassium nitrate, wiUi good effects. AU treat- 
ments aim at control of fluid metabolism, correction of balance in the tissue 
fluids and production of vigorous vasodilatation. 

^Micn medical management does not control the dizziness, surgical 
treatment can be attempted. For a long time, only section of the eighth 
cranial nerve was done. In this type of surgery there is always a certain 
risk, since the surgeon must proce^ inlracranially in order to reach the 
nerve. Lately, transmastoid lab>Tintbolomy has coroe into favor. 

In the selection of patients for surgery only those whose hearing in the 
diseased ear is not useful should be chosen, since in our cases the hearing 
disappeared entirely in the operated car. Patients who have almost normal 
or fairly normal hearing should have the benefits of long and fair trial of 
conservative measures. The operation itself b fairly simple. We use a 
poslauricular inebion. As much of (he mastoid process is exeiiterated as is 
possible, so as to provide enough operative room. The horizontal semicircu- 
lar canal is exposed to view all the way anteriorly to the junction with the 
anterior vertical canal. With an electrical!^' driven burr, a small hole is 
made in the horizontal canal about 2 mm. posterior to the ampulla. A 
thin, curv’ed electrode is inserted into the vestibule and light cauterv is 
used. Transitory facial palsy often develops among these patients. It dis- 
appears nithio ino iiwks to a tnoatb. I’enicvWin h used during convafes- 
cence to prevent infection. 

OTOSCLEROSIS 

The greatest advance in the treatment of a certain type of deafness is the 
fenestration operation for otosclerosb. This operation is indicated only in 
certain selected cases of otosclerosis in wluch bone conduction b good and 
in which there b little if any damage to the acoustic nerve. The diagnosis 
of otosclerosis has to be made by exclusion. The onset of loss of hearing 
usually b very insidious; most often hearing begins to diminbh when tJie 
patient is between ten and twenty years old. These patients often hear 
better in noisy places. A familial bbtoiy of dc.ifness can be obtained >d 
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nlxHil per cent of cu^es. Otosclenww in n iII-ohm- in which jwlhologir 
ciinngcs occur in the auditory mpMtIc. O^tcochiiU dc^lnjy the !)one of the 
audilorv capsule and the dcslroyeil region is rchnilt in ii disorderly manner 
hy oslcohlasls. Wien this process enures ankylosis of the slaimliovcstibulnr 
joint, deafness will result. Otosclerosis is primarily ti disense of l>one. and 
staiiedial ankylosis is an incidental complication that occurs sxeiuionally. 
In a study of the tcmiKiral Imne. it was found that stap<slial ankylosis 
occurred in only ten of ciKhly-onc ears cxnminisl in which otosclerosis was 
present. Otosclerosis is only a histologic «liagnos|s. and if the diagnosis is to 
i)c made for the living patient, the term must Im* moiliflwl to "clinical 
otosclerosis." The diagnosis of chidc.d ot*>selerr>»5s can I>e nrrivisj at with 
reasonable accuracy by exclusion, on llic basis of the history and results of 
examination, of all other conditions likely to jinxhiCf a condiiclinn lyi>c of 
deafness. 

The fenestration operation is applicable only to patients who ha%’e 
clinical otosclerosis and in wlmtn the hearing reserve is so gn-iit that release 
of it will rehabilitate the pnlienl jaici-tlly. In Ut/ fcneslration operations 
perfoTmeil at the Mayo Clinic, we have iKt-n wble tfi secure givnl early 
results in nlwut 00 per cent of the cases. It would .<eciii that about 70 per 
cent of the patients will have permanent gooil rcsnlls. nltliough it is still n 
little too early to l»c certain, l>ecau«e we sinrlc*! to employ thus type of 
surgery onl^v about two and a half years ago. In approximately 3 j>rr cent 
of the cases the ability to hc.ir may be decre.iHHl by the oiwration, and in 
about 1 per cent complete <lcafncss may develop in the ojiernteil ear. The 
latter result, we feel, is caused mostly by hemorrhage into the labyrinth 
or by an infection. 

^Yhat are the usual causes for failure? I shall only emimerate them: 
(1) faulty diagnosis, (9) osteoma (I have seen two patients with such 
lesions), (3) closure of window- with regeneration of Imne, in which event 
the surgeon must be very careful so that all bone chips are removeil from 
the window-, (4) infection with development of labyrinthitis, (3) late infec- 
tion Yfith fibrosis of the endolymphatic lUicl, (R) hemorrhage into the 
labyrinth after surgery, and (7) poor surgery. 

If the patient who seela aid is found to have clinical iitosclcrosis of an 
operable type, he is first informed ns to the possibility of obtaining a goo<l 
result for his particular condition. \Yc tell him that surgery is optional and 
that it is accompanied by a risk which, however, is small. The patient must 
weigh this risk against the results oblaincsl by use of a hearing aid, which 
mslrumenls nowadays are effirient and ghx promise of cicn further ini- 
provemenl. 

CONDITIONS OF THE NOSE AND THROAT 

About fifteen or tw-enty yt*ars ago surgical treatment for a variety of 
nasal conditions w-as radic.d; almost cverj-lhing lli.it protruded w-as excised 
from tile nose and the end result for the patient would be a so-called Icatl- 
pipe nose. Modern surgical treatment gener.dly has been ilirected tow-ard 
retention of the nonn.d physlologj of the iio^e. I’cnioillin did much to 
better the therapy of diseases of the nose and throat. The sulfonamide 
drugs, however, did not prove to be so effective was hoiied in the treat- 
ment of infections of the paranasal sinuses. 
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Roentgen therapy reduces pain promptly, probably by rendering secre- 
tions more liquid. Occasionally, roentgen iher.ipy shrinks the mucous 
membrane sufficiently so that when the nett infection occurs there is either 
no pain at all or it is very slight. 

In the treatment of chronic sinusitis much can be done noth conservative 
surgical treatment with penicillin as an adjunct. Penicillin alone nill not 
cure chronic disease of the sinuses If |>cnicillin is administered the condition 
of the nose often will improve, but as soon as the use of penicillin is stoppetl, 
the infection will recur. 

In the treatment of chronic pansinusitis without bronchiectasis, surgery 
and penicillin arc the agents of choice. The treatment of chronic pansinusitis 
with bronchiccLasis is somewhat different: often by the clearing up or 
amelioration of the condition in tlie lungs first, remarkable improvement is 
seen in the nose, and occasionally no further treatment need be directed to 
the nose. Sometimes the infection extends into the bone, in which instance 
osteomyelitis arises. The so-caltcd spreading type of osteomyelitis has been 
dreaded by otolaryngologists. TIu's type of infection occasionally starts 
after an intranasal operation. These infections usually are caused by an 
anaerobic streptococcus, and in spite of everything that could be done — 
that is, before the advent of penicillm— the mortality rate was almost 100 
per cent. 

Xasal allergy includes seasonal hay fever and so-called vasomotor 
rhinitis, w'hich is characterized by sneezing and watery discharge in the 
morning. Of the new-er treatments, 1 should mention that involving hista- 
mine. The physiologic effects of hisUmine are known to be: (1) contraction 
of smooth muscle, (3) constriction of arterioles, (3) dilatation and Increased 
permeability of the capillaries, with localized edema, and (4) increased 
secretion by the secretory glands. Because there is a similarity between the 
action of allergj' and that of hisUtminc, snt.sn dose? of histamine are admin- 
istered in an attempt to desensitize the patient. Histamine and nicotinic 
acid can be tried, but in my experience, especially in respect to nicotinic 
acid, the results have been rather disappointing. 

Benadryl (beta-dlmethylaminoethyl bcnzhydrjd ether hydrochloride), 
which is an antihistaminic substance, has been tried much lately. In 
Vasomotor rliinitis it helps only in about 20 per cent of the cases Moreover, 
the side effects — drowsiness and nciwousncss — are most annoying. 

A newer drug, pyribenzamine hydrochloride (NtN-dimetfaj l-N'-bcnzyl- 
N'-(ot-pjrid>l) elhylenedianinc hydrochloride), seems to affect vasomotor 
rhinitis more satisfactorily; 50 to CO per cent of patients derive benefit 
Irom this drug. The side reactions are not so noticenhie as are the side effects 
of benadryl. 

Of the newer treatments, I might also mention that involving the use of 
streptomycin — the newest of the antibiotic agents. Since Klebsiella ozaenac, 
a bacterium which i> sensitive to streptomycin, often is found in ozena, 
treatment of this disease with streptomycin has been trieil. These exjieri- 
inenls were started only recently by Dr. K. M. Simonton, and it is .still 
too early to be able to say wholber the patients have derived lasting Ixrnefit 
from iL 

Finally, I shall mention the use and misuse of nasal v.ssoconstrictors. 
These points recently were stressed by Lake. For a long lime it has been 
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comforters should be discarded. TVoolen bedeJothes devoid of iint may be 
used and a generous fold of sbeel should be placed over the upper portion 
of the blankets. Changing and storage of clothing should be done outside 
this room. Small animals should be kept from the room. Steam or hot-water 
heat is preferable to hot-air heat It hot-air vents are in the room, filters of 
dust-proof fabrics should be provided for these. This room should be cleaned 
daily with a damp cloth rather than by sweeping or by a dust mop. Should 
the patient be a child, it is unwise to allow the use of stuffed or fur-trimmed 
toys. 

^Ticn the abidance of contact nitb an offending inhalant allergen is 
impossible, tlie advisability of specific desensllization should be considered. 
Results from dcsensitization ore less favorable than one might wish. ^Tien 
results are good, the benefit sustained is frequently transient. Scrupulous 
a^'oidanec of offending allci^ns remains the most effective form of therapy. 

With regard to ingestion of allergens, it is possible that the conscientious 
patient may place too much emphasis on the problem since it is uncommon 
for food to be of major importance in the etiology of vasomotor rhinitis 
which begins after the fourth decade of life. In use of diets designed to 
exclude offending foods, it must be remembered that no diet should allow 
the patient's nutrition to suffer. Brief trial periods of no greater duration 
than one month usually suffice to answer a physician’s question concerning 
the role of ingested allergens. The occurrence of a positive reaction to a akin 
test is in itself insufficient evidence to omit from a diet nutritious foods 
known clinically to be tolerated. Through use of bizarre and inadequate 
dicta man}' patients will cause their health to suffer more than it would 
from the atopic disorders prompimg the use of such diets 

PHYSICAL ALLEnClC FACTOnS 

The role of “physical allergj*,” whicli usually means hjpersensilivity 
of the patient to changes in temperature anti the cooling effect of moving 
air, recently has been emphasized in vasomotor rhinitis. 

Patients who h.ave physical allergy can be classed into two groups. The 
larger group consists of p.aticnls whose nasal responses are exaggerated 
to the Usual changes in temperature which are nelJ tolerated by most 
normal individuals. The smaller group is comprised of persons who are 
affected by wide variations of temperature or excessive movement of air 
encountered in their occupations. In tius group are included butchers, 
florists, dairj’ workers, grocers, gas station attendants and others whose 
activities or occupations necessitate their frequent entrance into iceboxes, 
refrigerated rooms or frequent passage in and out of doors. In such patients 
the nasal reflex responses may be normal to the usual stimuli but are 
exaggerated to occupational stimuli of greater degree. 

Patients in both groups should strive to live in a constant environmental 
temperature in an atmosphere which is devoid of drafts. Rooms should be 
adequately humidified and healed without excessive movement of air 
from ventilating systems. At night the windows should be kept closed in 
order that the temperature may be maintained at 65® F. or more. The bed. 
chairs, desks and parts of the bouse frequented by the patient should bo 
arranged so that he can avoid cross ventilation. Care should be exercised 
to minimize as much as possible the necessity for entering air-conditioned 
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buildings and theaters. Adequately warm dress should be encouraged. 
Minor changes in routine followed in the course of an occupation may 
greatly lessen contact with the objectionable factors listed. 

NEUROGENIC FACTOR 

The neurogenic factor is a major contributing cause in the production 
of nasal symptoms of many patients. The responses obsen'cd in vasomotor 
rhinitis result from a reflex mechanism, and their severity may be appreci- 
ably altered by the emotional state. Therapy directed toward the correction 
of any underlying nervous tension frequently will decrease the severity of 
nasal sj-mptoms. 

ENDOCRINE FACTORS 

Nasal changes characteristic of vasomotor rhinitis are obsers'ed in llie 
course of certain endocrine disturlxinces l-illie and Haines called attention 
to such a disturbance among patients who have excessively low metabolic 
rales but do not faa\e myxedema. An elevation of the metabolic rate in such 
cases is often associated with a regression of nasal symptoms- Vasomotor 
rhinitis htewise is at times a troublesome complication of pregnancy. 
Tenninatioa of the pregnancy through parturilioa often brings remission 
of the symptoms, '^’omen experienang vasomotor insUbUity associated 
n-ith the menopause nill at times find a paroxysm of vasomotor rhinitis 
beginning with the flushes. Treatment with estrogenic substances is of 
s’elue in such instances. 

CHRO.VIC NASAL IRRITATION 

Even in the absence of definite evidence of sensitivity patients who have 
vasomotor rhinitis should exercise every* precaution to avoid contact with 
physically irritating substances nhich might further aggravate their nasal 
condition. The use of a dust-free bednxjm. the disposal of rug pads, and 
adequate shp covering or disposal of oversluffed furniture will serve to 
minimize common sources of nasal irritation. Habits of sniffing, hard 
blowing, bacldng and other objectionable practices into which Uie victim 
of vasomotor rhinitis may fall should be discouraged. Tobacco smoke, 
occupational fumes and contact with heavily scented objects frequently* 
will initiate a paroxysm of nasal congestion or sneering. To be discouraged 
is the practice of self-medication by nose drops, sprays and irrigations. 

The drainage of secretions from the paranasal sinuses is impaired by 
mucosal edema duringa paroxy'sm of vasomotor rhinih'a- I’nlypoid degener- 
ation of the nasal mucous membrane likewise will disturb adequate drainage 
of the sinuses thus tending to bring about a chronic infection in these 
chambers. Consersely, the constant seepage of irrilaUng and infectious 
exudates ser\’es to perpetuate the changes noted in vasomotor rhinitis. 
Should other measures in the management of vasomotor xhinilis fail to 
bring about regression in the size of polypoid tissue and fail to produce 
sufficient drainage to allow subsidence of chronic sinusitis, intranasal 
surgical procedures may be warranted. The use of radium to effect a sub- 
epithelial fibrosis after polypectomy helps to prevent recurrence of the 
polyps. Hadlum applied to lymphoid structures in the nasopharynx is at 
limes valuable in securing adequate drainage from the paranasal sinuses. 
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A transient type of vasomotor rhinitis at times is observed for days to weeks 
after upper respiratory infections. 

INTRANASAL ADNORMALITIES 

A idcly deflected nasal septum» nasal spur or markedly hypertrophied 
nasal turbinates through contact with other inlranasal structures may 
rcflexly initiate changes in the nasal mucous membr.me which are character- 
istic of vasomotor rhinitis. The surreal correction of such structural 
abnormalities in the treatment of vasomotor rhinitis should be deferred 
until more conservative methods of therapy have proved ineffectual. 

COMPLICATIONS 

In addition to the polypoid degeneration and chronic inflammatory 
changes so often obser\-cd consequent to vasomotor rhinitis there is a third 
complication, the vasodilating pain syndrome. Often patients nho have 
this complication complain bitterly of discomfort in the region of the nasal 
accessory amuses but no active inflammatory changes arc evident w ithin 
the sinuses. At times fatigue or tension serves to aggravate the severity of 
symptoms of "stuffiness" or "fullness" which occur in the course of vaso- 
motor rhinitis. ^Vhen pain about the face is the presenting symptom, care 
should be exercised to exclude an underlying though minimal vasomotor 
rhinitis as an ctiologic factor. 

SPECIFIC TREATMENT 

The recent advent of drugs manifesting antihistaminic properties repre* 
sents an advance in the treatment of vasomotor rhinitis. The use of 0- 
dimethylaminoethyl benzhydryl ether hydrochloride (bcnadryl) and N,N- 
(limelhyl-N'*benzyl-N'-(a-pyri<lyl) elhylenediamine monohydrochloride 
(pyribenzamine hydrochloride or tripelennamine hydrochloride) is of value 
in these nasal allergic disorders. Using the latter drug Feinlierg found that 
64 per cent of patients with vasomotor rhinitis were helped. Tlie usual 
dosage employed in treatment of vasomotor rhinitis with either benadryl or 
pyribenzamine Is 150 to 200 rag. daily in three or four divided doses. The 
drug Is preferably administered after meals and at bedtime. 

The use of nicotinic acid is helpful in cases in which the “physical allergy” 
component is of greatest importance. It is of value because of its vasodilat- 
ing properties and not because of its relationship to the vitamin B complex. 
It is good practice to administer nicotinic acid as follows: Injections are 
administered subcutaneously in daily doses beginning with 25 mg. These 
are increased by increments of 25 mg daily to tolerance or until a dose of 
100 mg. is attained. Subcutaneous injecUons of 100 mg. are continued 
daily for one month. If improvement takes place an additional two months 
of parenteral therapy is adsdsable after which nicotinic acid may be given 
by mouth instead of parenterally. When the drug is given by mouth the 
dose tolerated is usually from 150 to 200 mg. daily in divide<I doses. 

Histamine therapy has on occasions proved useful in a few cases of vaso- 
motor rhinitis. 

Cauterization of the nasal mucous membrane in the region overlying 
the sphenopalatine ganglion with a 50 per cent aqueous solution of silver 
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nitrate will at times give temporarj' relief. This had best be done by one 
well acquainted with intran.'isal prot^urcs in the therapy of nose and throat 
diseases. 

Iodides administered orally in the form of the potassium or sodium salt 
remain especially valuable in the care of patienU w hose primary* complaints 
are referable to inspissated mucus in the nasopliorynx and on the posterior 
pharyngeal wall. Such mucus is thinned, a proc^urc whicli relieves the 
nasal irritation associated with such dric<l secretions. In hypersensitive 
individuals, having an unwarranlctl fixation of their nltcntion on their 
nasal functions, such treatment is especially liclpful. 


CICATRICUL STENOSIS OP THE NASOPnARI;7>fX: 
CORRECTION BY MEANS OP A SKIN GRAFT* 

ruEl>F,mCK A. FJGl 

Thirty-seven cases of cicatricial stenosis of the nasopharynx have heen 
encountered at the Mayo Clinic. Many authors have stated that syphilis 
is the most common cause of cicatricial stenosis of the nasopharynx. This » 
decidedly in contrast to the findings in the cases observed by* us at the 
clinic. Excessive trauma mflicted during tonsillectomy alone or combined 
with adenoidectomy induced tlie stenosis in twenty (54 per cent) of the 
thirty-seven cases. Syphilis was causative in eight ($l per cent) cases, nn 
indeterminate infl.immatory' process m three, rhinosclcroma in two, ii 
caustic burn svitli sulfuric acid in one, diphtheria la one. lupus in one and 
an attempt at surgical correction of a congenital malformation of the throat 
in one The iluralion of the stenosis at the time these patients came for 
consideration varied greatly. Narrowing of tlic nasopharynx in these cases 
may range from slight asymptomatic contracture to complete closure. The 
sy-mptoms of stenosis of the nasopharynx are essentially’ those of nasal 
obstruction and commonly arc referred to tlie accessory sinuses and to the 
ears. They* are dependent to a great extent on the degree of stenosis. 

Attempts ha\ e been made repeatedly to reline the nasopharyngeal lumen 
by’ means of a shin graft but usually these have failed because the graft 
was inadequately immobilized. In the following case an acrylic obturator 
ssas used and an excellent result was secured. 

The patient, a houseiTife,aged Crirynus.camctotheclmicfor tn-atmeut uu September 16. 
1916, because of nasal obstruction of eleven years* duration. Sbe liad undergone tonailleclomj 
in 1932 and tbe wound failed to heat At that tune results of serologic tests for syphilis were 
positive. 

Ecamination of tbe patient at tbe etuuc revealed dense cicatricLil atresia of the nasophaonx. 
complete destruction of the uvula and ertensoe scamog of the entire posterior and lateral 
walls of the pharyns (fig. 71). No other dinlcal signs of syphilis vi ere observed. On serologic 
evaminalion reaction to the Kline test was doubtful, results of the Kahn lest were negalise. 
and results of the Hinton and KoLnrr tests were positive. laaminatioD of the cerebrospinal 
fluid gave completely negative results 

•Abridgment of paper published in full in PlasUc and Heconstructiie Surgery. i?-n7-1(U 
(Slar.) 1947. 
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Anlisyphilitic treatment with pemcilUn was begun aad five daja lalcr surgical correction of 
the atresia of the nasopharyns was undertaken Local anesthesia was used The tip of a heavy 
curved probe inserted through either nostril into the nasophary ns was barely palpable through 
the densely scarred palate but It was possible, by Use of the probe, to determine the approximate 
level of the reflection of the mucous membrane on the posterior wall of the nasopharynx and 
the superior surface of the soft palate. A transverse incnsion. approximately 4 cm in length, was 
made across the posterior wall of the pharynx below the lower border of the scarred attach- 
ment of the soft palate to the posterior wall of the oropharynx This was carried entirely 
through the thickness of the scarri/igand was then extended upward in order to free the palate 
widely from its attachment to the posterior pharyngeal wall The opening thus created was 
enlarged suflicientty to permit insertion of the index finger through it into both cboanae. A 
sponge rubber mold through which two rutiber tubes had been inserted for nasal breathing was 
then covered with a split-skm graft of medium Ibickness The graft had previously been taken 
from the anterior abdominal wall. This graft was drawn up into the restored nasopharyngeal 



Fig 71.— Drawing on the left shows cicalnrial atresia of the nasophaiyox due to syphilis. 
Note transverse incision for re-<^ning the lumen Center drawing shows the self-retaining 
sponge rubber mold with tubes for breathing ami silk suture for supplementary anchorage 
below the coliimelU On the right the mold supporting the skin graft is in position in the naso- 
pharytLX. 


lumen by means of two heavy silk ligatures attached to its upper surface and brought out 
through the nostrils Although the sponge rubber mold was of such rise and shape as to be 
self-retaining, supplementary anchorage was deemed advisable and seas secured by tying the 
traction ligatures mentioned prcvionsly together below the columella over a small rubber lube. 
In addition the edged the palate and the pharyngeal incisioa were sutured directly to the skin 
graft and the mold supporting it. 

Treatment with penicillm was conlmued postoperatively and the patient's convalescence 
was uneventful The mold was removed for inspection of the graft on the tenth day. Complete 
lake of the graft had been obtained At the end of two srteka the sponge rubber mold was re- 
placed with a self-retaining acrylic obturator and the patient was duimissed from the hospital 
The obturator was taken out for deaosiDgoBaUematedays and was worn (or approximately 
two weeks 

The patient was dismissed from the clink on the tbwty-third postoperative day At that 
time the nasophary ngeal lumen measured approximately 1 5 cm and bad shown no tendency 
lo contract since removal of the obturator a xreek previously. 
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CUnORD F. 


INFECTION OF THE NECK AFTER TONSILLECTOMY* 

CLIFFORD F. LAKE 

Fortunately infection of the neck alter tonsillectomy is not a common 
occurrence wlien considered in relation to the large niimljer of tonsillecto- 
mies performed. However, when such infection <loes occur it is dangerous 
and demands prompt, rational treatment. 

Infections of the neck may be represented by ccrv'ical adenitis, cellulitis 
of the neck, infection of a fascial space, thrombophlebitis and septicemia 
or any combination of these conditions. 


ETIOLOGY AND PBOPHtXAXIS 

Obviously infection of the neck after tonsillectomy resulLs from invasion 
of one of the cer^dcal structures by pathogenic bacteria. The avenue of 
entrance of such bacteria into the neck cannot be determined definitely. 
riTtam conditions already present in ibe patient’s throat and trauma 
incident to surgery may predispose lo postoperative infection. The presence 
of an active infection of the throat or a common cold may predispose to 
infection of the neck after tonsillectomy. Injury to the superior couslrlclor 
muscle, which lies between the tonsil and the pharyngomnxillary space, 
conceivably may predispose to infection of this space. Undue trauma inci- 
dent to performance of tonsillectomy, especially that caused by dissection 
of the lower pole of the tonsil from its rather fu-in atLuchment to the superior 
constrictor muscle, may produce an avenue of infection to the phnryngo- 
maxillary space. 

In introducing a local anealhelic agent great cate should be emjdoywl to 
direct the needle properly, esi>ecially in the region of the lower pole of the 
tonsd, wherein deep insertion of the nceille might readily cause penetration 
of the superior constrictor muscle. At the losier pole the needle should be 
■lirecteil into the i>lica in a direction horizontal to the palatoglossal muscle 
m onlcr to uvohl penetration of the superior constrictor tnnsclc. All in- 
jections about the tonsil should be made into the jdnnc which lies lictweeii 
the tonsillar capsule and the aponeurosis ol the superior constrictor muscle; 
the needle should be felt to mos'c freely m this plane. The iis,e of unstcrile 
equipment in administration of injections obviously may lead to infection 
of tlie neck. 

Occasionally the styloid process produces a convexity or “tenting effect” 
in the otherwise concave tansill.ir fossa; if this condition U not recognizetl, 
undue trauma to the tonsillar fossa ihay result from ojicralion. Obviously, 
if careful dis.seclion is done, injury to the tonsillar fossa .should not occur. 

From n bacleriologic filnndpouit, the virulence of the invading organism 
IS undouhtcslly of great importance. 

Such (INcascs as diabetes, chronic nephritis or other severe constitutional 
diseases, although they may not actually predispose to infection of the 
neck, certainly make the patient less resistant once infection has developed. 

• AbriilctDfBt of paper in fnlUn Minaret* S(i-S5t-S5’\, I-nfi (Ang 1 
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ANATOMIC CONSIDERATIONS 

From a pathologic standpoint knowledge of the anatomy of the neck, 
especially that of the fascial planes, is important. It is especially important 
that every practitioner of otolarjmgology be familiar with the pharyngo- 
maxillary space, which lies verj’ near the tonsil. It should be understood that 
the pharyngomaxillary space in the normal neck is merely a potential space 
and that only as a result of the formation of an abscess within it or of the 
inlro<luctionof the dissector’s finger or instrument into it docs this potential 
space become an actual space or corapartmenL 

The pharyngomaxillary space is pjTamidal in shape; its base is the skull 
and its apex is at the greater comn of the hyoid bone. The lateral boundary 
consists of the parotid space and fascia. The internal pterj’goid muscle and 
tlie ascending ramus of the mandible form the anterior boundary. The 
superior constrictor muscle separates the pharyngomaxillary space from 
the tonsil and provides the medial boundary of this space. Posteriorly the 
space is bounded by tlie stylopharyngeal aponeurosis which covers the 
great vessels of the neck. 


SIGNS AND SYMPTOMS 

Deep infections of the neck frequently have an insidious onset, although 
those which follow tonsillectomy may have a rapid onset. The temperature 
rises daily to peaks, then may level off and gradually fall. Chills and sweats 
commonly occur. Various degrees of toxemia may exist. Dysphagia and 
dyspnea may be present. The patient complains of pain in the throat and 
nock. At examination, some evidence of tenderness can be elicited. In 
infections of the phar^'ngomaxtllary space trismus, swelling in the region 
of the parotid gland and displacement of the tonsillar fossa and the palate 
occur. The patient who has infection of the pharyngomaxillary space should 
be observed closely for sjTnptoms and signs of phlebitis. 

TREATMENT 

There arc two schools of thought in respect to treatment of deep infec- 
tions of the neck: those of one school favor early opening of the lesion, while 
those of the other favor the relatively conservative practice of waiting for 
appearance of signs of fluctuation or of localization of the infection before 
institution of drainage. Use of hot packs and irradiation may prove benefi- 
cial The sulfonamide drugs and penicillin are valuable in combating infec- 
tions caused by organisms which arc sensitive to the action of these thera- 
peiifi'c agenTs OTenenif supporTiVc measures si^oui'cf 6e msfi'tufet/. If 
ilysphagia is severe a feeding tube should be inserted. Should involvement 
of certain structures cause dyspnea, tracheotomy should be performed. 
The value of blow! transfusions should not be forgotten. 

Incision for opening an infected pharyngomaxillary space is made from 
below and behind the angle of the mandible forward on a line toward the 
hyoid bone. The T incision of Mosher may also be used. After the super- 
ficial structures have been sc|>.irafed, the finger is inserted in the sjiace 
between the parotid and submaulbiry salivary glands medial to the 
mandible and pushe<l along the inner aspect of the internal pterygoid 
muscle into the pharyngomaxillary space. A large rubber-dam type of 
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drain should be inserted deeply into the space and a suitable dressing 
applied. 

If thrombophlebitis of the intenial jugular vein has taken place the 
incision should be extended down over the course of the vein so that ad^ 
quate exposure of the vessel may be secured to permit treatment of this 
complication. 

SroiMARY AND CONCLUSIONS 

Infection in the neck following tonsillectomy is dangerous. Tonsillectomy 
should not be carried out in the presence of acute infection in the pharynx 
or mouth. Great care should be employed in introducing the local anesthetic 
agent for tonsillectomy. Familiarity with the anatomy of the neck Is im- 
portant in carrying out both the infiltration for anesthesia and the tonsil- 
lectomy. After tonsillectomy all patients should be obser\’ed for signs and 
sjTnptoms of the onset of infection in the neck. Should such infection occur, 
prompt and rational treatment should he instituted. 


CARCINOMA OF THE LARYNX: METHODS AND RESULTS 
OF TREATMENT* 

GORDON B NEW, rREDERICK A. FlGl, FRED Z. HAVENS axd JOHN B. ERICH 

In recent years, the frequency and seriousness of carcmoina of the larynx 
have become generally recognized, and physicians have developed an 
mcrcasing interest in. the treatment of UiU <lisease. As a matter of fact, the 
therapeutic measures designed to cure this condition have become suf- 
ficiently diversified to arouse genuine controversies in regard to policies 
of treatment. It is our opinion that no one method is superior to all others; 
on the contrar}’, the type of treatment to be insUtutwl in any given, case 
must be governed by the type and extent of the growth which is present. 
In support of this opinion, we wish to present the metliods of treating 
carcinoma of the larynx at the Jlayo Clinic and the end results of such 
management. Thb presentation is based on a study of 5(58 patients who 
were treated for malignant laiy’ngeal neoplasms at the clinic during a ten 
year period 1934 to 1943, inclusive. 

At the clinic, everj' patient with symptoms referable to the larynx is 
required to give a thorough history of his symptoms. Roentgenograms of the 
thorax, studies of the blood, urinalysis, serologic tests for sjphilis and 
examination of the sputum, if indicated, are made and a general physical 
examination is performed. The larjTix itself is examined by the indirect 
method and in many instances roenlgenogranis and tomographs of Uie 
larj’nx are obtained. 

Wien on indirect laryngoscopy a lesion of the laiynx is found to be 
fungating or ulcerated, to cause fixation of a vocal cord or to produce a 
metastatic mass in the neck, there can be little question concerning the 

• AbriJgmenl of paper publiaUed in full in Snr^iy, Gysecolog)’ uml OMtetries. 
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nature of the neoplasm. IIowcTCr, on mere visual inspection, many malig- 
nant larjTige.al tumors cannot be distinguished from certain benign growths, 
tuberculomas or ayphiloraas. For instance, early laryngeal epitheliomas of a 
projecting papillary character that have not infiltrated deeply enough to 
cause fixation of the vocal cord may be confused with benign papillomas 
Papillary inflammatory growths often are more difficult to distinguish from 
p,apiiiary carcinomas than are papillomas. Occasionally an early infiltrative 
carcinoma without ulceration on a mobile cord can easily simulate one of 
many tj*pes of benign tumor. Distinguishing clinically between papillary 
leukoplakia or epithelial hyperplasia and papillary epithelioma often is 
impossible; however, such a distinction is unnecessary since thickened 
leukoplakia and cpitlieli.al hyperplasia always should be considered malig- 
nant until proied otherwise by microscopieexamination. 

Because mere visual inspection by indirect laryngoscopy cannot offer 
an unerring diagnosis, it becomes evident that biopsy of everj- laryngeal 
tumor is absolutely essenti-al. \Vc believe that removal of a specimenfor 
biopsy is carried out most effectively under suspension laryngoscopy. We 
use the Lynch suspension apparatus through which an excellent view of the 
laiynx can he obtained; it leaves both hands of the surgeon free to manip- 
ulate svich instruments as arc necessary for obtaining the specimen. 

On our hospital service, a specimen of tissue from the larynx obtained 
under suspension laryngoscopy is examineil at once by the frozen section 
method. This enables a competent pathologist to give the surgeon a definite 
histologic diagnosis usually in a few minutes. An immediate microscopic 
examination of frozen sections of tissue while the bryogoscope is still in 
place has two (ilslinct advantages. First, if (he pathologist finds that the 
first specimen of tissue is unsatisfactory for diagnosis, another piece of 
tissue can be obtained without delay. Second, if a laryngeal growth is found 
to be malignant but meets certain specifications that will be discussed later, 
it can be removed or treated without de!.iy. 

It seems to us that close co-operation between the pathologist and the 
laryngeal surgeon is essential in treatment of carcinoma of the larynx. Not 
only is histologic examination of laryngeal tumors necessary in making an 
accurate diagnosis, but it is equally important in determining the degree 
of activity of malignant lesions. At the cliniccarcinomas are graded, accord- 
ing to their microscopic appearance, from I to 4, grade 1 being the least 
malignant and grade 4 the most malignant (Broders’ classification). The 
grade of malignancy is one of the very important factors in selecting the 
form of therapy most suitable in each individual case of carcinoma of the 
farynx. 

It is our belief that the surgeon wlio assumes the responsibility of obtain- 
ing a specimen for biopsy from a laiyngeal tumor sliould be competent and 
prepared to treat the lesion If a specimen of tissue is removed by someone 
else before the surgeon sees the patient, it often b difficult for the surgeon 
to determine the extent of the lesion. Such a circumstance can jeopardize 
the patient’s chance for a cure by a conservative operation; the surgeon, 
not knowing the exact limits of the growth, may find it necessary to perform 
a more radical surgical procedure than would have otherwise been necessary. 

We would like to reaffirm our opinion that accurate dhffnoiis !s essential 
in the care of m.alignant laryngeal neoplasms. Accurate diagnosis is based 
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on IhoTOugh physical examination, indiiect and suspension laryngoscopic 
examinations and detailed histologic examination of a specimen of the 
tumor. 

TREATMENT 

At the clinic, four methods are used for treatment of carcinoma of the 
larynx. They may be listed as follows: (1) thyrotoray (laryngofissure) and 
surgical removal of the growth, (2) laiyrngectomy* (3) removal or Irwtment 
of the local lesion under suspension laryngoscopy and (4) external irradia- 
tion The selection of the most suitable method in each individual case of 
carcinoma of the larjmx is based on four factors: (1) size, location and extent 
of the laryngeal growth, (2) grade of malignancyi (3) presence or absence 
of extralaryngeal extensions of the disease or metasUsis to the cervical 
nodes and (4) age and genera! physical condition of the patient. 

All of these factors must be considered carefully in determining just what 
type of treatment should be employed in eacli (Xise. Complete remoral of 
llic neoplasm is the prime coo-sideralion in any of the operative procedures, 
but unnecessary sacrifice of the voice should be guarded against. A radical 
operation should not he employed when a conservative one will remove the 
neoplasm efjually well and will leave the patient Brjth a good functional 
voice On the other hand, a conservative operation should not be used when 
a more radical procedure is indicated, as when the neoplasm is highly malig- 
nant and has probably extended beyond Us apparent limits. 

It always is a poor plan to try some conscrx’alive form of treatment W’ith 
the assumption that, it the results are not good, something else can be 
attempted later on. This is detrimental to tlic patient's opportunity* for a 
permanent cure as postirradiated cancer of the larynx is difficult to cure 
even by laryngectomy It is well to remember that the patient who has a 
carcinoma of the laryTix has but ooc good chance to get well, and if the first 
nicthoil fails, it is likely that subsequent methods also will fail. Consc- 
•mcntly, the laryngologist should not use one form of treatment and then 
annlhcr in the hope that one of Uicm will destroy the tumor completely. 
On ihccontrary, he should carefully consider in cacli individual case all of the 
four factors previously mentioned and decide which method is most likely 
to effect a cure. 

It is more or less generally acceplcil ihnl low-gradc malignant Imiiors 
are radioresistant and, in consequence, arc belter Ircaleil surgically when- 
ever possible. We believe that grade 1 or 2 carcinomas of the larynx which 
have not metastasized arc treated more successfully by operation than by 
irradiation. Furtlicrniorc, in our experience, most grade 3 laryngeal cancers, 
if not too extrusive, are also more likely to be curcil by .surgicjil means. 
Since nlmiit 93 i»er cent of laryngeal carcinomas arc grade 1, 2 or 3 (table 1), 
it is evident that at the clinic Uie great majority are treated by surgical 
measures. It is our opinion that irradiation is the treatment of clioicc for 
grade 4 carcinomas of the larjmx unless the lesion is small and w ell localized. 

One argument soinelimcs advanced to discredit Uie .surgical matiagcmcnl 
of malignant lesions of the larj'nx utheimmediAte risk (hospital mortality) 
of such oix-rations. However, as is shown in table 2, in 4IC cases m which 
operation was jicrfonncil at the Mayo Clinic from 1031 to 1013, inclusive, 
there nere only 3 (1-8 i»cr cent) hospital deaths, rurthennorc, during Uic 
I«st seven years, doe to some refinements in surgical technic and due to the 
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advent of sulfa drugs and penictUin, 428 patients were operated on for 
carcinoma of the larynx with only 2 (0.47 per cent) hospital deaths; and 
both of these deaths were due to coronary thrombosis. Consequently, we 
believe that the hospital mortality associated with surgical management of 
carcinoma of the larynx need be of no concern. 


Carci>oiu or THE Laktkx: 410 Patients Opeii.«TED c 
Giude or Maugkanct (nnoceas' Metuod) 


T.XULE e 

Carcinoma of the Lautvx 410 Vaticvts Oi*cr.%ted on, ttosmu. DEvrna* 



Pnlicnls 

Hospital deaths 

Xurnlicr 

Per mil 

lAiryngettotny 

413 

4 

1 9 

Thyrotomy 

IRI 

4 

4 4 

Piispension laryngoscopy. ! 

4<) 

0 

— 

Tafaf . . . 1 

IK 1 

' 1 

1 f! 


* During Ihe last se»en }(srs 44Sp»1ienti ikerr operated «n; only 2 (0 47 per cent) of these 
patients died. 


These hospital mortality rates are low as the direct result of se\eral 
factors in addition to the two mentioned. Close co-operation between 
trained surgeons, assistants and nurses at the time of ojieration and co- 
operation between the surgeon and physician anesthetists are contributing 
factors. We believe that the use of cervical block anestlicsia rather than 
general anesthesia contributes to the lownes? of our hospital mortality 
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rate in major larj-ngeal operations (thj’rotomies and laryngectomies). 
It is obWous, of course, that salisfactoiy block anesthesia can be effected 
only by a highly skilled anesthetist Care given by specially trained assist- 
ants and nurses during the postoperative period of hospitalization also is a 
favorable influence. 


THYROTOMY (LARYNGOFISSURE) 

No definite rules have been set down for determining which malignant 
tumors in the larj-nx can be removed by thyrotomy and which should be 
treated by laryngectomy. Such a decision requires experience and surgical 
judgment. However, tbetj-pe of tumor wbidi is ideal for removal by Ibyrol- 
omy is of a low grade of malignancy and is confined to the anterior two 
thirds of a vocal cord which is freely movable. Carcinomas of similar tj’pe 
and location which have infiltrated the tissues of the cord a trifle so as to 
cause slight fixation of the anterior part of the cord usually still can be 
removed by tbjTotomj’ providing that the portion of thyroid cartilage 
adjacent to the growth is removed along with the tumor. Extension of a 
low-grade carcinoma across the commissure does not preclude the possibility 
of extirpation by thjTotomy- As a matter of fact, superficial low-grade 
epitheliomas involving the anterior half of both cords can be removed 
satisfactorily by ihjrotomy; the result of such an operaUve procedure is a 
rounded opening in the posterior portion of the Iaryn.v which offers the 
patient an adequate airway and a fair voice. Small, wcll-circumscribed, 
high-grade epitheliomas confinefl to a portion of the anterior two thirds 
of a freely movable vocal cord often arc curable by wide excision and 
electrocoagulation Uirougli thyrotomy exposure. 

Tliyrotomy frequently is performed for exploration of the larynx to 
render the neoplasm visible*, it often is impossible to determine preopera- 
tiveiy whether the growth should be removed in a coii.<!cr%'ative manner or 
whether lar.>'ngcclomy should be done. Some wcll-circumscribeil supra- 
glollic Cancers, too extensive to be extirpated tlirougb a laryngoscope, cun 
be removed by thjTolomy, Allbough many require larjTigcctomy. 

Briefly, llic technic of thyrotomy employed at the clinic is os follows: 
We use cervical block anesthesia. We believe Uial it is prtfemble for the 
patient to be conscious during the operation because general ancsthesui is 
difljcult to control when the laryngeal lumen is exposed through an external 
incision and because any blood that happens to trickle down the trachea is 
coughed up readily, .kfler cervical block, the thjvoid and cricoid cartilages 
arc exposed Uirougli a mcilinn line skm incUion. With a motoc-elrivea 
circular saw, the thyroid cartilage then can be divided in the midVinc and 
the cut edges retracted with books. Incision of the underlying larjTigeal 
mucosa exposes Uie interior of the larynx and Uie neoplasm to direct view. 
The lesion is excised completely with a scalpel and scissors, and Uic under- 
lying bed of tissue is clectrocoagukstcd thoroughly. The tissue which w.x3 
removed is sent immediately for histologic examination by the frozen 
secUon melhoil. If a portion of the thyroid cartilage is contiguous to the 
base of the eleclrocoaguLxted area, it b removed with rongeurs. 

This completes Uic removal of the growtli. A tracheal cannuhi b inserted 
just below the cricoid carUlagc to insure that the airway remains adequate 
during the postoperative healing period, a m.xtlcr of ten to fourteen days. 
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The wound is closed rather loosely with mtemipled silk sutures and a 
split-rubber tube drain is inserted subcutaneously. 

LARYNGECTOMY 

At the clinic, nil patients who haw intrinsic laryngeal carcinomas which 
have infiltrated deeply enough to produce fixation of one or both vocal 
cords but which have not metastasized to the cervical nodes undergo 
laryngectomy providing that their age and general condition will permit. 
Some low-grade carcinomas which show no clinical signs of metastasis but 
which have perforated the thyroid cartilage or the thjTOcricoid membrane 
or have extended into the postcricoid region can be treated by laryngectomy 
with a good chance of permanent cure; in such cases, because the lesion is 
radioresistant, it would probahlj- recur after irradiation. Furthermore, 
wc have found that the possibility of curing a patient who has a low-grade 
malignant lesion which is undergoing metastasis to the cervical nodes is 
greater when block <!isscction of the nodes and laryngectomy are carried 
out than when irradiation alone is given. 

As was menlionctl in the discus-ion of ihyrotoray, small high-grade 
epitheliomas on the anterior two thirds of a vocal cord often can be removed 
satisfactorily by thyrotomy. However, unless they are extremely small, all 
high-grade carcinomas involving a vocal coni should be treated by laryn- 
gectomy even though there be no fixation of the vocal cord. This assertion 
if based on the fact that very active epitheliomas often extend far beyond 
the apparent limits of tbe growth. If a high-grade milignant laryngeal 
lesion show's any evidence of cervical extension or metastasis, much more 
will be accomplished by irr.adi.ilion tlian by surgical measures. 

In performing laryngectomy, we always employ loc.il anesthesia bj 
means of a cervical block. Wc do not favor use of general anesthesia for the 
reasons previously given in the discussion on thyrotomy. For surgical 
removal of the hirynx, w-c prefer a median line skin incision to expose the 
thjToid and cricoid cartilages and anterior surface of the body of the hyoid 
bone. This incision is carried down below the opening in the trachea. In 
order to faciliUte exposure of the larynx, tbe body of the hyoid bone i" 
dii’ided at the midline by means of large bone forceps and the divided 
ends are drawn forcibly apart by claw retractors. The attachments of the 
muscles at tbe sides of the larynx are severed and the trachea is cut across 
Usually, a tongue-shaped flap of laryngeal mucous membrane over the 
posterior part of the cricoid cartilage is elevated and left attached to the 
trachea; this flap ultimately aids in closure of the skin around the tracheal 
opening. The larynx, now dcladicd from the trachea, is elev.iled and the 
pharyngeal mucous membrane is incised to expose the interior of the lo’po- 
pharynx. By cutting across the thyrohyoid membrane, the larynx is free<l 
completely. 

On removal of the larj-nx. a triangular-shai>ed opening into the pharynx 
remains. This opening is closed by suturing its edges tightly in T-shaped 
fashion with two rows of interrupted catgut stitches. The skin margins of 
the wound are sutured with silk around the trachea and the flap of larj-ngeal 
mucous membrane previously described. Slaltrcss silk sutures are used to 
approximate the skin edges just above the tracheal opening. After penicillin 
powder has been dusted into the wound, a double Penrose drain is inserted 
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at the median line above the mattress sutures, and the wound is dosed 
completely with interrupted silk sutures. For a few <lays posloperatively, 
the patient is given intramuscular injections of penicillin. 

During recent ye.irs, there has been considerable controversy in the 
literature as to whether or not Ir.tcheotoms' should be performed pre- 
liminarj' to larj'ngectomy. We believe that if the patient is young or middle 
aged, is in good health and has a fairly adetjuate airway', there need be no 
hesitation m performing larj'ngectomj" without preliminary tracheotomy. 
Removal of the larynx in one stage has two advantages. First, it saves the 
patient considerable time in hospitalizalioiv. Second, it is easier in many 
respects to remove the larynx when the p.itient has not undergone pre- 
paratory tracheotomy. If the airway of a patient who has a laiyngeal 
carcinoma is badly obstructed, if his general healtli is poor or if he is elderly, 
we believe that a tracheal cannula always should be inserted in advance 
of laryngectomy, '\^*hen a cannula is inserted, removal of tlie larynx is 
postponed for two or three weeks after tracheotomy to permit all of the 
inflammatory’ reaction attending the tracheotomy to subside. It is impor- 
tant that there be no inflammation when laryngectomy is carried out. 

SUSPENSIOH LARYNGOSCOPY 

Destruction of certain laryngeal carcinomas with surgical diathermy 
under suspension laryngoscopy is advisable in selected cases. The choice of 
patients for this form of conservative IreaUnent, ht>we^'er, should be made 
only by a larjmgologist with eztensisc experience. Small low-grade epithe- 
liomas on vocal cords which are not fixed can be removed by surgical dia- 
thermy under suspension larjmgoscopy with good results. Some laryngolo- 
gists will perform thyrotomy to extirpate a very small Inactive carcinoma 
that could have been removed by surgical diathermy under suspension 
laryngoscopy with much less risk and with just os good a prognosis. We 
wish to empharize the fact that it is only small lesions on the vocal cords 
which can be treated occasionally in this conservative manner; if the neo- 
plasm cannot be brought under direct view in its entirety or if there is any 
question as to the extent of the growth, thyrotomy should be performed. 

In cases of low-grade cancer of limited extent on the anterior two thirds 
of the vocal cords of elderly patients who have hj^pertension, diabetes or 
bronchiectasb or in cases in which the patient’s general physical condition 
is so poor as to contraindicate more radical measures, treatment under 
suspension lar^mggscopy ^ves the patieut a grea-tec chance oC a cure than 
could be expected if irradiation were used. 

Well-circumscribcd and low-grade malignant tumors of the epiglottis, 
arj-epiglottic folds or base of the longue can be treated with gratifying 
results by electrocoagulation under suspension larjugoscopy. After such a 
neoplasm has been removed by means of surgical diathermy, radon seeds 
often are inserted into the base of the lesion. Preliminarj’ tracheotomy is 
carried out in all of these cases. 

Highly roab’gnant neoplasms of limited extent involving the epiglottis, 
base of tongue and occasionally the postericoid region often can be treated 
under suspension larjugoscopy by implanlation of radon seeds and supple- 
mentary external roentgen therapy is pven; it is surprising how frequently 
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salisfflctory results are obtained} in such cases with this combinei^ form of 
therapy. 

In treatment of larj’ngeal carcinoma under suspension laryngoscopy, the 
pharynx and larynx first are cocainized thoroughly. Then penlothal sodium 
is given intravenously and oxygen is administered through an intranasal 
tube that extends into the pharynx. Adjustment of the suspension apparatus 
offers an excellent direct view of the interior of the larjTix The surgeon has 
both hands free to insert and manipulate those instruments which are 
necessarj' to obtain a specimen for biopsy, to destroy a lesion by surgical 
diathermy or to implant radon secsls. 

IRRADIATION 

At the clinic irradiation of laryngeal carcinomas is a form of therapy 
reserved for high-grade, radiosensitive lesions which are too extensive to 
warrant treatment by surgical measures. Administration of roentgen rays 
in fractional doses is extremely imporUint in the treatment of some car- 
cinomas of the larjTxx; many high-grade tumors in which surgical operations 
would be of no value can be cured by fractional roentgen therapy. However, 
we have found that only a small percentage of lar^ ngcal cancers are highly 
active growths and, in consequence, nc employ- irradiation as a primary 
form of treatment rather infrequently. 

The only low-grade neoplasms which we treat by irradiation are those 
which are too extensive to be removed surgically and those which occur 
when the patient’s age or general physical comlition will not pennit of 
surgical therapy. 

In the majority of cases of carcinoma of the larynx in wJiich intensive 
roentgen therapy is to be used, preliminary tracbcolomy is to be recom- 
mended whether or not the patient’s airway is badly obstructed by the 
growth. If tracheotomy Is performed, there need be no concern in regard to 
the patient’s airway should this become obslruclei! by postradi.itioii edema 

E.VD RESULTS OF TREATMENT 

As previously staled, 508 patients were treated for carcinoma of the 
larynx at the Ma>o Clinic from 1934 to 1943, inclusive. Of these, 4 IB or 78.5 
per cent were treated by surgical measures; that is, by Liryngectomy, 
thyrotomy or under suspension Jaiyngoscopy; 122 or 21.5 per cent wore 
treated by irradiation. 

Of the 440 patients who underwent operation, 213 or 47.8 per cent were 
trea'iei’oy WyngeClcmiy;T?>i or%^.^ per ccrft\jy Ynyrotomy, anci4'''» orT^.t* 
per cent by suspension laiyngoseopy in which surgical diathermy was eni- 
plojed to destroy the growth or in which radon seeds were inserted into 
the growth. Of the 446 patients who underwent operation, 90.4 i>er cent 
were males and 9.C per cent females; 80 9 per cent were between the ages 
of forty -five and sixty-nine years, 12.6 per cent were less than four years of 
age and 6 5 per cent were more than sixty-nine years of age. 

Of all patients who underwent operation and who could be traced, 735 
per cent survived five years or more without recurrence of the growth 
(table 3). 

Of the traced putieuts who were treated by laryngocloiny, C0.2 per cent 



452 Q. B. F. A. FlGl. T. Z. ILA\T3JS, I. B. EUiat 

lived five or more years after operation; 4C per cent of the lesions were 
graded 1 or 2 and 54 per cent were graded S or 4. 


TABLE 8 

Cabcd.om.\ of the Labtxx: Ftte Yeab Scr\i\al IUtes Acconcrvo 
TO Trra or Ofehatiov 


Operation 

l^lienta* 

Lived Eve or more years 
after operation 

Total 

Traced 

N'umlier 

Patieiils traced, 
per cent 

Laryngectomy 1 

IM 

8H 

33 

CO. 2 

Thyrotomy mth excision or 

diathermy 

95 

73 

Cl 

88 0 

Suspension laryngoscopy irilh 

excision or diathermy . 

1 

28 

41 


fll.7 

Total 

22T 

183 

13C 

73.5 


* Inqwy ms «t JmnusTy 1. t9A5. laclwlcd h«t« mte oolr iVose patients operated an fise or 
more pears prior to the date o( mquirp; that is. 1930 or earlier. 


Of the traced patients who underwent thyrotomy, 83.C per cent lived 
five or more years after operation; Cl per cent of these neoplasms were 
graded 1 or 2 and 39 per cent were graded S or 4. 


T.4BLE 4 

Cakc»osu of the LsRTrn: Fm: Yew Scbtitai. R.\te of Patievts 
TkeaTEO BT lRn.SDlAT10V 


Treatment 

Patients* 

Lived five or more years 
after treatment 

1 

Total 

Traced 

Number 

' Patients traced. 

Tracheotomy and irredution 

33 

32 

S 

9.4 

Irradiation . 

41 

40 

2 

3 0 

Tout 

7« 

72 1 

5 

a 0 


* Inquiry as of January 1> 1915. Included here are only those patients treated five or more 
years prior to the date of inquiry; that b, 1939 or earlier. 


Of the traced patients treated by surgical diathermy or insertion of radon 
seeds under suspension larj*ngoscopy, 91.T per cent lived five or more years 
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after operation; of the lesions in these cases, 82 percent n'ere graded 1 or 2 
and 18 per cent were graded 3. 

Of the traced patients who were treated hy irradiation, 0.9 per cent lived 
five or more years after operation (table 4); of these, 40 per cent underwent 
preliminary tracheoloni}’. 

The lower sur\’ival rate associated with laryngectomy is to be expected 
because all malignant Usiona treated by this method trero large, some had 
extralaryngeal extensions at the time of operation, and some eventually 
gave rise to metastasis. The high survival rate of patients treated under 
suspension laryngoscopy can be attributed to the fact that these patients 
were selected carefully and the lesions were of low grade. The low survival 
rale of patients treat^ by irradiation is to be expected since practically all 
of the patients had inoperable lesions, iJie majority of which were considered 
completely hopeless when first examined at the clinic. This low survival 
rate should not be considered as an indication of the therapeutic value of 
irradiation in the treatment of carcinoma of the larynx; physicians who 
elect the use of irradiation in cases which we would consider surgical 
doubtless can produce statistics which show a much higher survival rate 
than table 4 reveab. 

COM.MENT 

We would like to express our conv'Jction that carciuwna of the laryax 
is a curable disease, particularly when diagnosed accurately and early. 
However, we believe that no one form of therapy is superior to ell others in 
the treatment of this disease. On the contrary, the type of growth in ques- 
tion, its activity, extent and location and the age and general physical 
condition of the patient should be the factors which determine what type 
of treatment should be instituted in each individual case. In general, low- 
grade laryngeal carcinomas should be treated by surgical measures while 
extensive high-grade, radiosensitive tumors require irradiation. Successful 
surgical therapy for carcinoma of the larynx is not a question of operative 
technic alone but of the co-ordinated and collective efiorts of the surgeon, 
pathologist, anesthetist, assistants and nurses. 


DIFFERENTUTION, CAUSE AND TREATMENT OF CERTAIN 
COMMON TYPES OP HEADACHE* 

IIEMlY L. WILLIAMS 
CONCLUSIONS 

Inilammatiou or pressure within the sinuses only rarely causes headache 
and so-called sinus headache can nearly always be ascribed to some other 
cause, sinusitis being as a rule a painless dborder. 

Brief outline forms of the clinical pallcms of some of the conditions 
discussed in this paper, which may be of help in the liiffereiilial diagnosis 
of these conditions, are listed bere. 

• Abstract of paper publislied in full in the American Academy of OpblhalmolotQ' and Oto- 
laryngology: 1947 Graduate Lecture, Conrse No 38?. tT pp. 
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1. MyosUis. — Myositis is a relatively painless condition occurring in a 
very ill patient. It is mentioned merely to call attention to the frequent 
error of terming muscular headache ’‘mj’osilic.*' 

2. Muscle Slrain. — Tearing of muscle fibers by a sudden unexpecte<l 
exertion may produce referred pain in the head if the tear occurs in the 
nuchal muscles. An area of tenderness may be elicited; the incident that 
produced the trauma is recalled; the pain is relieved by rest, lieat and light 
massage and is made worse by mild cxcrcisc- 

3. Clinical Pattern of Fatigue Headache. — Fatigue headache is a painful 
condition in the head due to muscle tension secondary’ to fatigue. 

a. The headache tends to be bilateral; it occurs in the nuchal region 
and is referred forward to the frontal region. 

h. Tenderness in the neck or head is usually’ not present. 

c. The pain is of the aching quality characteristic of pain originating 
from muscle and it tends to be referred. 

d. The headache tends to affect persons, such as typisLs and truck 
drivers, nho bold their heads in constrained positions for long periods. 

The headache is relieved by test; it tends to be “dicrotic,” as it 
occurs in the late morning, is relieved by the noon rest and again appears 
in the afternoon. 

/. The headache is not influenced by changes in temperature or 
atmospheric pressure; “jelling” is not present but some relief may be 
obtained by mUd e.xercise, especially exercise which transfers the stress of 
maintaining the position of the head to other groups of muscles. 

g. Salicylates will produce relief. 

A. Heat and massage applied to the nuchal muscles will relieve the 
pain but cotteclion of posture and caution against maintaining the head too 
constantly in one position are of greatest importance. 

4, Clinical Pattern of AxLdety<teosioii Headaches. — This type of head> 
ache is due to tension In the nuchal muscles and is secondary' to emotional 
stress. 

a. The headache is bilateral in the occipital and frontal regions 

b. Tenderness is not a feature of tbb ty'pe of headache. 

c. The headache varies with the emotional state of the patient. Since 
the patients often are unable to obtain relaxation during sleep, the headache 
may be worse on waking and better after work which has occupied the 
patient's attention sufficiently to release some of tlie tension caused by 
introspection. 

d. Practice of progressive relaxation, as recommended by Jacobson, 
OT removal o! emotional blocks by’ study o! semantics, as recommended 
by Wendell Johnson, may prove effectiTC. 

5. Clinical Pattern of Myal^. — ^Myalgia is characterized by’ tender 
areas in muscle with acute exacerbations of referred pain, apparently on the 
basis of a physical or intrinsic allergy. 

a. Tender areas are present in certain definite muscles anti lend to be 
unilateral. In the head and neck the muscles that tend to be involved are 
(1) the upper border of the trapezius; (8) the splcnius capitis; (3) the 
sternocleidomastoid; (4) the stylohyoid muscle and the anterior belly of the 
digastric muscle; (5) the muscles attached to the alae of the thyroid carti- 
lage; (C) the posterior crico-arytenoid; (7) the mylohyoid; (8) tlic insertion 
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of llie glo^sopalatimis into the tongue, and (D) the superior constrictor of 
the pharynx. The last muscle may be involvc<l alone, giving rise to the 
occasionally puzzling synilrotne of mj'algia of the pharj’nx. 

b. Myalgia is not infrequently associated with otlier conditions 
thought to be due to physical or intrinsic allergy. These are the vasodilating 
pain syndrome, vasomotor rhinitis and endolymphatic hydrops. 

c. After appropriate stimulation, the tenderness of the areas in muscle 
may undergo severe exacerbations which are associated with reference of 
pain to a distance in a distribution seemingly not that of the sensory roots 
but rather myotomic. 

d. The referred pain is of a deep, aching character; it resembles pain 
from muscle and deep structures and Icmis to be felt at a distance from the 
actual source 

e. Infiltration of the lender portion of the muscle with procaine will 
temporaril}’, and sometimes pemianently, abolish the tenderness and the 
referred pain. Infiltration of the region of reference has no effect on the 
referred pain. 

/. Severe exacerbations of pain may be produced by environmental 
changes such as approaching storms, damp, rainy weather, drafts, air 
conditioning and tiie like. 

ff “Jelling” is not present and no relief is afforded by mild exercise. 
Even the slightest use of the involved nmscle tends to make the condition 
worse. 

h. Ilclief iiiiiy be obtained by heat and ma^snge. Such treatment tends 
to accentuate tlic symptoms at first but. If continued, it will produce more 
or less permanent relief. 

t. The first appearance of this clinical pattern may have been ossocl- 
Hto<l with an acute febrile illness, with the menopause or with severe ex> 
posurc to the elements. 

j. Vasodilators, such as niacin, histamine, magnesium sulfate and 
ncostigniine, will produce prompt and lasting relief in a high percentage of 
cases. 

k. The salicylates produce slight to very moderate relief of the pain 
and tenderness. 

l. No pennanent or transient pathologic change can be demonstrated 
by biopsy. 

m. The ilisonlcr almost never appears before the third decade of life. 

6. Clinical Pattern of Primary Fibroalis. — I'rimary fibrositis Is a circum- 
scribed painful condition of unknown cause in the fibrous tissues. 

(I. It is not related to disease of joints. 

b. The jiain does not tend to recur in the same sites but appears here 
ami there at intervals. 

e. The pain is characteristic of that frwn fibrous tissues — a burning 
quality. It does not tend to be rcferreil. 

fl. Atmospheric changes tend to produce exacerbations. 

e. “Jelling” or increaseil stiffness with disuse is present and relief can 
be secured by mild exercise 

/. “Dicrotic” symptoms may be present if loo much physical effort 
is indulged in. 

<f. Temporary relief may be obtained by the use of heat and massage. 
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h Vasodilators produce only as much relief as could be expected from 
the increased warmth brought to the area by the vasodilatation produced 

(slight relief). i . v f 

t. The salicylates produce prompt and marked relief. 

j. Slight leukocytic inBItration has b«n noted on pathologic examina- 

k. Symptoms tend to appear first in the third and fourth decades. 

7. Clinical Pattern of Secondary Fibrositis.— Secondary’ fibrositis is a 

painful condition in the fibrous tissues adjacent to a joint involved in an 
arthritic change. 

a. Articular changes can be demonstrated by roentgenography. 

b. The painful areas are in association with tlie involved joint. 

c. Tenderness is localized about the involved joint. 

d. The pain is of a severe, burning quality and does not tend to be 
referred to a distance unless a sensory nerve is involved. 

e. The pain tends to be exacerbated bj' atmospheric changes and 
changes in temperature. 

/. “JeVling” (stiffening with disuse) is present and the symptoms are 
relieved by mild exercise. 

g. The sj’mptoms may be “dicrotic” jf too much physical effort is 
indulged in. 

k. Primary relief may be obtained by application of beat and massage 
to the involved area. 

t. VasodQators produce only as much relief as could be expected 
from the increased heat brought to the area by the use of vasodilatation 
(slight relief). 

j. Salicylates produce prompt and marked relief. 

k. Moderate leukocytic infiltration can be demonstrated in e-xcised 
portions of the tender regions. 

l. Symptoms tend to appear in the third and fourth decades of life. 

8. Clinical Pattern of (he Temporomandibular Syndrome. — ^The tem- 
poromandibular syndrome is a temporal or bitemporal headache originating 
from the muscles of mastication and from the fibers of the temporomandibu- 
lar joints. 

а. Closure of the “bite” resulting in a dislocation of the stresses on the 
muscles of masUciilion may produce pain that is referred to the temporal 
region. 

б. Tearing of the anterior portion of the joint capsule resulting from 
extraction of molars with the patient under general anesthesia may result 
in pain in the region of the joint. 

c. ^ Closure of the “bite” will produce a daytime hcad.'ichc while injury 
to the joint capsule is likely to produce pain at night when the mandible 
drops during sleep. 

d. Close<l “bite ’ rarely produces pain. Capsukir injury is n rekatively 
more com^roon, but still an unusual, cause of pain in tbe bead. 

9. Clinical Pattern of Ilislatnine Cephalalgia. — a. The condition is 
characterized by tlcep pain sudden in onset and termination. Pain is usually 
unilateral but may be midline or bilateral. 

b. Tlie painful seizure is associated with vasomotor rbinitb on the 
homolatcral side and with other signs of p.irasj-mpathctic overaction. 



CO%L\tOH TYPES OF HEADACHE 457 

c. The pain ina}’ be ternfKJrarily controlled by pressure over the 
arteries on the involved side. The vessels are tender to palpation. On release 
of pressure the pain will come flooding back. 

d. The pain is likely to occur during sleep and is less severe in the 
erect than in the recumbent position. 

e. The pain may be precipitated by the ingestion of alcohol. 

/. Injection of histamine, in insufBrient dosage to produce a histaminic 
hcad-iche, will precipitate the pain after a latCTil period. 

g. A history of precipitation of the pain by refrigeration may be 
obLained. 

h. A history of the apyiearance of the syndrome following acute in- 
fection may be obtained. 

1 . ^^asoconstrictor3 will relieve the pain. 

j. Vasodilating p.ain of anj severity may be associated with myalgia 
and lilenierc’s disease as nelJ as wiili vasomotor rhinitis. 

k. Histamine cephalalgia rarely appears before the tliird decade of life. 

l. There is no histologic evitlonce of an inflammatory basis for vaso- 
dilating pain of any type. 

m. Treatment with niacin or histamine may relieve all types of vaso- 
dilating pain in a high percentage of cases. 

10, Clinical Pattern of Migraine. — In cases of migraine, an inherited 
familial defect allows the development of vascular spasm which is followed 
by overdilatation of the extracranial and intracranial arteries; in other 
words, there is a failure to compensate for fluctuations of arterial blood 
volume. 

a. A family history of attacks of migraine usually can be obtained. 

b. The onset of symptoms often occurs before the second decade. 

c. A history of visual symptoms (including photophobia) can be 
obtained in about a third of all cases. 

d. The headache of the deep type is pulsating. It usually is lessened 
by lying d<jwn and it frequently can be controlled by pressure over the 
extracranial vessels or by v.asocons( riding drugs such as ergotamine tartrate 
or dihydro-ergotanilne tartrate. Epinephrine, however, merely transfers the 
site of the headache. 

e. An attack frequently is precipitated hy excitement, nervous 
fatigue, relaxation, hunger or menstruation. 

/. An increase of the flow of urine frequently occurs before or during 
an attack. 
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SOME TECHNICAL PROCEDURES IN THE TREATMENT OF 
CLEFT LIP AND PAL\TE HTTII ESPECIAL REFERENCE 
TO THE CLOSURE OF COMPLETE ANTERIOR 
PALATAL CLEFTS* 

niED Z. lfA%T.NS 

In considering the surgical treatment ol harelip, Illair once said: “If he 
learns to use any one of the standard methods the surgeon who essays the 
correction of nose and Up defects will cipcntl his cnergj* to greater profit 
than if he attempts to excrcue eclecticism or more dangerous yet to contrive 
new methods- It is true that operative sVill rather than breadtli of ac- 
quaintance will bring greater satisfaction to the patient thus a£Qictc<l. This 
statement is made with no intention of belittling invention or ingenuity but 
rather to urge that these qualifications be directed, in llie case in hand, to- 
ward adapting some well tried out plan.** 

Several interesting comments were made by Uie discussers of a recent 
paper by Vaughan. One s.atd. “There Is no single procedure which will 
correct every Up (and . . . nostril) satisfactorily.’’ Another said, “IhjcU 
makes his on-n modifications even if he doesn’t rcalire it.*' Still another said, 
'The method . . . should be adaptes) to Ibe Indindual siluallon," 

To these comments I should like to add that the best results in the cor* 
rection of harelip and its associated nasal deformities will be obtained by 
the surgeon who is best able to aDal>*ze tbe problems of the case in hand, 
and to choose the best well-tried plan, and finally who has the operative 
skill to carrj' out his plan. 

Procedures for the repair of harelip have been thoroughb* described and 
discussed by numerous authors. For Uhe single harelip the Mirault operation 
popularized by Blair and later so well redescribed and nuxUfied by Brown 
is a most excellent procedure and is applicable in a large percentage of cases. 
It may be necessarj’, however, to make modifications in order to cope with 
special problems. The Rose operation occasionally is preferable, especially 
m cases of incomplete hareUp. 

In considering the management of the accompan^'ing nasal deformity, 
emphasis is to be laid, as has been done previously by various authors, on 
the necessity of building a good floor for tbe nos^, of freeing the tissues 
widely so that the nose comes into proper relationship to the face as a whole 
and, finally, of making the necessary dissections in order to mobilize the 
alar cartilages so that they can be brought into as nearly normal position as 
possible. Blair, Brown and AEcDoweU, Vaughan, Davis and others have 
described these methods well. 

For bilateral complete harelip, the Thompson operation combined with 
closure of the alveolar and anterior palatal clefts by tbe Veau procedure has 
given excellent results. This will be considered later. 

Surgical procedures for the repair of clefts of the palate also have been 
borougUy discussed and described. For the repair of these clefts which 
ivolve only the soft palate or the soft palate and the posterior hall to two 
birds of the hard palate, I have employed the Wardill type of operation 

•TU*d at lie meeting of the Anericaa Medkal .tssocistion, .tlUntic City. Xew Jersey, 
ime 8 to 13, IMT. 
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cannot be relied on to compensate for insoflicient rela'cing^ tlHsectioii. My 
eTperience has been that palates closed as described heal with le>s reaction 
than when closed with heavy catfpit or nonabsorbable suture material. 
Only rarely b there a posloperati\’c perforation. 

Alter the closure has been complete*!, a moderately firm iodoform gauze 
pack Is placed in the lateral wound on cadi side. Esjiccia! nllention should 
be given to placing the pack well down Into the space created in the region 
of the divided hamular process. Tlie packs are left undisturbeil for fourteen 
days- 

Repair of the incomplete clefts of the palate usually Is deferred until the 
patient is fourteen to sixteen months of age. 

For complete clefts of the pakilc. either single or bilateral. I prefer the 
Veau tj'pe of operation for the repair of the cleft of the anterior palate and 
of the alveolar process. Thb method has been described by Isy and Curtis 
but its value warrants re-craphasb. 



Fig 73 — lacuioiu for Vraa type of repair of cleft of all eolar process am! anterior palate. 

In the Veau operation a flap b created on each side of the cleft; on tlie 
medial side it b obtained from the septal mucosa, and on the lateral side, 
from the lateral nasal mucosa. 

An incision is made lengthwise along the middle of the expose<l inferior 
border of the septum Thb incision hcgin.4 at a point opposite the second 
bicuspid or first molar tooth and U carried forward to a pDlnt on the pre- 
maxilla near the future margin of the gum. The incision then is continued 
around the prema-xilla on the side toward the cleft and follows a line just 
inside the future margin of the gum (fig. 73). After it has been continued 
around the premaxiUa, it pa.sses upward a short dbtance to a point on the 
lo'rer anterior lateral surface of the septum where it will be joined by an 
inebion which will be made later to remove the vermilion line from the 
prolabium and which will be carried up into the future floor of the nostril 
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just lateral to the base of the columelLi. A periosteal elevator is used to 
loosen the imtcosa from the septum and from the lateral aspect of the 
preraaxilla throughout the length of the incision. It is difficult to elevate the 
mucous membrane from the oral and lateral aspects of the premaxilla and 
extreme care is necessary to avoid shredding the mucous membrane. 

Next, an incision is made along the lateral margin of the cleft, beginning 
opposite the starting point of the septal incision. This is carried forward 
onto the alveolar process just lateral to the cleft and to a point near the 
future margin of the gum. It is then continued around the medial end of the 
cleft alveohir process on a line just inside the future margin of the gum and 
finally up inside the ala to a point where it will join an incision which will be 
made later to create a flap from the mucosa of the lateral portion of the 
labial cleft and which will be carried up into the future floor of the nostril 
just inside the ala (fig. 73). A periosteal elevator is used to loosen the mucosa 
from the lateral side of the cleft (lateral nasal wall) and from the medial 
extremity of the cleft alveolar process throughout the length of the incision 




hg 74.— 'Suture of Baps of mucous njeatbraoe: a, knots are placed on zuisal side of closure; 
t, bitateral simultaneous closure. 

The two fl-ips thus created arc sutured together with no. 0000 plain 
catgut. Interrupted sutures are used and are placed so that the knots lie on 
the nasal side (fig. 74a). The closure must be carried across the alveolobuc- 
cal fold to make a complete floor for the anterior nasal cavity (fig. 74i*). In 
the repair of tlie harelip which follows immediately, the floor of the nasal 
vestibule b made from the skin adjacent to the base of the ala and of the 
columella. Owing to the placement of the connecting lacisions which have 
been described, this vestibular floor becomes an extension of the floor of the 
anterior nasal cavity. 

In the Veau operation as originally described, a flap is made by elevating 
the soft tissue from the oral surface of the anterior palate and this flap is 
turned across to cover partially the line of closure of the flaps that have 
been described. The use of this flap from the palate has been discontinued. 
If the flaps from the septum and lateral nasal mucous membrane are pre- 
pared so that they can be sutured without tension, they will unite through- 
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out the entire closure and in Ibe process of healing the raw surface on the 
oral side ■will be covered by scar ejntheliuTn. The result is that there is an 
jnlact floor for the anterior nasal cavity together with cfimplelc closure of 
the alveolar cleft and of approximately the anterior half of the Iianl palate 
(flgs. 75 and 7C). Later, a Wardfll Ijiic of operation can l)e u«c<i In complete 


Fig “Ja. — Complete dsfl of I<ft |ip.*l»e«larproce<»»nil palate; t. appearanw after rrpair 
of lip, alveolar process and aRtenorpalateatoneopenliontc. iuiprwioB made me >rar later. 
The palate u ci«ed to a poiat apptetimUly opposite fi«t molar tooth. Waidill tj'pe opera- 
tion will be lued to repair remainder of palatal etefl. 


the repair of the pnlale. or palatal B.nps can be grafted and a ''{msh*back'’ 
operation done. 

In cases of single palatal cleft and associated single harelip, Ute Veau type 
of closure of the aciUrior palate and of Uie alveolar process U combined in a 
single stage trith a Mirault type of repair of the harelip. 



Fig “Go, — Complete cleft of palate mod alveolar proces* oo light side; there was only a potch 
la the left alveolar process; b, appearance after aingte-slsge repair; e, impre'^ioii made eighteen 
month* after operation, compare repaired right alveolar cleft with left alveolar process which 
was only notched. 


In cases of bOatera] complete cleft palate and bilateral harelip, the hi- 
lateral Veau operation and the bilaterat repair of the harelip sometimes ' 
be done as a single operation or the anterior palate and lip on one side o 
can be repaired at one time and the same operation done on the other side 
after an interval of ten days to two weeks (fig 77n and b). Often, the 
decision whether to use the siogle'StaeeQr the two-stage method is not made 
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until tlic defect un oue side has beeu repaired. If tlie operation thus far has 
proceciled smoothly and if the child b taking the anesthetic well and is in 
good condition, one can proceed with the repair of the defect on the other 
side; olhern ise, it b better to defer tlie remainder of the repair until later 
In cases of bilateral cleft of the palate and lip, the Thompson method 
for repair of the lip is preferred. Wien the prcmavilla projects badly, it 
usually can he forced hack by digital pressure so that the lip can be closed 
and only rarely is it necessary to section the vomer. If section of the vomer 
is necessarj’, simple division so that the anterior segment can slide back 
along side the posterior segment is preferable to removing a portion of it. 

I am fully aware that criticism has been made of the Tliompson type of 
operation for double harelip. ITowcvcr, it b not to be expected that this 



t-ig *7(1 — llilalcrat cumpirte cWtlsof paUlc ami lip, left aide of anltriur palate ami lip re- 
paired al first operation', same operation was perforoied on right side two «eeks laler, ^Vardlll 
l> pc operation was used to complete repair one jear laler; has complete closure oF palate with 
excellent funcUun b I'oitoperatiTe appearance: further corrective operation on lip end nose 
will lie Hone later. 


severe deformity can be corrected satisfactorily by a single operation in 
infancy. Further plastic operations almost invariably are needed, and with 
such subsequent operations the plan outlined has given good results. 1 
agree with Aufricht, who said, “There are two results . . . one is the im- 
mediate result, the closure of the harelip, and the otlier is the late result.” 

llepair of the anterior palate and lip in cases of combined complete cleft 
palate and harelip, cither single or double, is made nhen the patient is six 
or eight weeks of age provided, of course, that he is in proper physical 
condition. Closure of the posterior portion of the palate is deferred until 
Uie patient is fourteen to sixteen months of age. 

The Veau operationfordosureof tbeanleriorpalate and alveoJarproceas 
is a tedious one and technically rather difficult, but the gratifying results 
will repay the surgeon who masters it. 
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IIE.MAXGIO.MAS OF TIIE MOUTH* 

FREDEniCK A. FICI 

Hemangiomas are oflcn cncounlcrcd about llie face and neck and^ ifiosc 
presenting externally may also involve the oral caWly. IIoTrcver, legions of 
this type limited to the interior of the mouth are only infrequently seen. 
Those affecting the buccal cavity alone or in conjunction with other slruc^ 
lures at limes attain considerable size, prmhicc markeil deformity and 
dysfunction, are subject to frequent trauma and to recurring acute in* 
flammatory processes and may give rise to serious and even fatal hemor- 
rhage. Treatment is advisable for many of tlicsc liimors but the tM)c of 
treatment aud the optimal lime for administering it varies in different 
cases. In general, radiation is Uic trealmenl of choice for slrav;l>crr>' birth' 
marks and cavernous hemangiomas In infants and .small children. In adults 
cavernous lesions arc more effectively Ircalctl irilh electrocoagulation anti 
injections of boiling rvatcr or chemical sclerosing agents. IVcll-circuinscrilwtl 
heman^omas often are best cTciscd- Vlexiform or racemose bemangiomns 
usuallj' require ligation of the afferent vessels in adtlilion to the measures 
employed in treatment of cavernous hemangiomas. 


PERFORATION OF ROOTS OF IMPACTED LOWER THIRD MOURS 
BY CONTENTS OF MANDIBUL.AR CANAL: REPORT OF A CASEt 

LOKTE T. AUSTIN 

A definite grooWng or an imprint which has resulted from pressure of the 
contents of the mandibular canal on the root ends of extracted, impacted 
or unerupted third molars is frequently noted. An intimate relationship 
between the canal and the root ends of llic tooth exists in the lower third 
molar region. Patients with deeply impacted lower Ihiirl molars arc warned 
of the possibility of prolonged partial anesthesia following removal of these 
molar teeth due to trauma of the mandibular nerve. 

REPORT OF CASE 

A woman lhirty-«ix years of a^ was referred lo the Section on Dental Surgety for a dental 
examination as a part of a general pby<icslrxaininatiaD. The findings were essentially negative 
except for incompletely erupted lower Oiiid molars (fig TSal. cstiastionof which was siivised. 
The relationship between the canalaod tlie roots of the third molars was noted and the patient 
was advised as to the possibility that peiskteot nambness might occur after operation. 

The patient was sent lo surgery for the removal of the lower right third molar. tVilli the 
patient under local anesthesia, the distal cusps of the tooth were split olT by means of the 
chisel and malleU The tooth was raised in ita soiAet by use of a Le Clusc elevator. Per! oraUon 
of the root by the contents of the caual was recognized when the tooth was withdrawn. It was 

* Abstract of paper published infuRintheAmtab of Otology. Rhinology and Laryngology. 

-853-868 (Dec.) 1W7. 

■J Fross the American Journal of Orthodontics and Oral Surgery. S3-C23-82t (.Aug ) tW7. 
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nfccisary to split through the root to diaesgage the contents of the canal. The continuity of 
the structures in the canal was not broken and the contents of the canal were allowed to drop 
back into the tooth socket. One week later the losrcr third molar on the opposite side was rc- 
mored, a similar involvement of the tooth by the contents of the mandibular canal was found, 
and It was necessary to split the tooth through to the perforation to free the contents of the 



Fig 78 —Perforation of the roots of ioopacted losrer third molars by the contents of the man- 
dibqiar canaL <t. rreoperative siew; b, postoperative view. 

After operation the patient was seen daily. The postoperative course was quite sat tsfaetor> 
with the esception of persistent anesthesia of the soft tissue of the lower lip on both sides ex- 
tending dlitally to the region of the angles of the mouth. Postoperative roentgenograms were 
made (fig 786) and the patient was dismissed The appearance of the extracted teeth is shown 
in figure 79 



Fig 79. Same case as in figure 78. Root ends id lower third molars showing perforation. 

In this case as calcification of the root ends of the lower third molars was 
completed the contents of the mandibular canal become surrounded by 
tooth substance. In such cases there b definite evidence of constriction or 
narrowing of the canals illustrated in the preoperative dental films of both 
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third molars as they pass by, or in this instance through, the roots of the 
third molars. 

In instances of this sort, considerable disturbance of the contents of the 
canal b certain to occur on removal of the teeth. Since the e\’idence of 
constriction occurred on both sides and both third molars were proved to 
have perforation, it is felt that this narrowing or constriction of the shadow 
of the canal in the dental film is a definite indication of perforation, or at 
least impingement, of the tooth root on the mandibular canal with the like- 
lihood that considerable damage to the contents of the canal will occur on 
removal of the tooth. 


THE TEETH AND THEIR SUPPORTING STRUCTURES IN 
PATIENTS TREATED BY IRRADIATION* 

EDW.\RD C. ST.\FXE axp U. ROWING 

All patients with pathologic lesions about the head and neck should be 
adequately studied, including consideration of toenlgenogranw of the head 
and dental system made before treatment as well as of tho«e made at the 
time of the follow-up esaminattons. 

The irradiation therapy outlined for a child should be confined to the 
field oi involvement and the ad)acent structures should l>e shielded as much 
as possible. The initial dose of irradiation should be adequate and the inter- 
val between applications quite lengthy: probably this interval should be 
thought of in terms of many months. The decision to repeal troutmenl 
should be based on definite evidence that repetition of Irealincnt is neces- 
sary for a good result. 

The adult patient should be prepared for irraiiiation treatment by pro- 
phylactic dental management. Thb type of dental considcRition should 
rcrluce or prevent dental degeneration, caries and osteoradionecrosis as a 
postirradi.'ilion complication. 


DENTAL ROOTS IN THE JIAXILURY SINUSf 
EDWARD C ST.VFNE 

The shadow of retained roots of (eclli superimposed on lli.it of llie maxil- 
lary sinus b often seen in the roentgenogram. Nearly all of these roots arc 
situated in their original position in the dental alveolar socket. Roots lying 
free in the maxillary sinus nre rarely encountered; nhen roots do occur in 
this location, they are most often recognized by a dcvLition from their 

• AbJtrtcl of paper publiihfd in toll in the Amerieaa Journal of Ortbodontie* an.! Oral Sur- 
gery M 5(57-581 (Auffl 19*7. 

t From tbe American Journal of OrtbodontiM and Oral Surgery. S3 582-581 (Aug ) 19*7. 
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normal vertical position in the arch and by an absence of the lamina dura 
which normally surrounds them Some dental roots, particularly those of 
small sire, \\ Inch are forced into the inaxiltary sinus and are not recovered, 
may become iticorptiraled in mucous secretions and may soon be eliminated 
through the normal sinus opening into Uic nostril. 

In the c\ ent that n root becomes lodged between the antral mucosa and 
the nail of the maxillary suiusitmny become a source of local inflammation 
or maxillary sinusitis. A root was found in this location in the following case. 

REPORT OF CASE 

A man forty-one year* of age was referrwt for the remoral of a root in the upper left second 
bicuspid region Ad atlempt to extract (be second bicuspid had been made seme tune pre- 
1 luusly but there }iad l>een a failure to reniosc the root in its entirely A roenigenrgram re- 
vealed a root in which mol canal therapy had been perfonnre! and which, breau^e of ils de- 
\ lation from a normal position, appeared to Lave been forced from its original posilicn in the 
socket (lig SO, inset) There was also a hulor) of chronic maxillary sinusitK. 



Fig SC— f»ngitudiiia{ sectiou of a root moused from (he maxillary sinus; the root is sur- 
rounded liy a capsule of inflammatory tissue (XIO). Intrt, Root in maxillary sinus. 

T)ie root was reniovetl on January IS, 19IS, with the patient under local anesthesia. An in- 
cision was made along the crest of the alicolar ndge from the third molar region to a point 
near the first bicuspid, from which it was extended upward and forward to the tueca/ fold 
The flap was made sufficiently large so that when it xvas replaced it covered ccniplelely the 
opening which had to be made id the wall of the maxillary ainux 1 be mucoperiostcum was 
retracted upward exposing the lateral wall of Ihexraxillary sinus. A slight di^colorsticn cf the 
bone directly overlying the root could be seen and an epening was made ihrcvgh the aniial 
wall sufficiently large to deliver the mot. Cheroot was found encapsulated hy a mass cl soft 
tissue situated between the antral mucosa and the bony wall of the maxillary sinus. After re- 
moval of the root and the tissue which surrounded it the mucoperiosteuro was replaced and 
carefully sutured. 

The specimen which bad been removed was decakified and longitudinal microscopic sec- 
tions were made which revealed that the root was completely surrounded by a capsule of in- 
flammatory tissue (fig 80). 

A root or root fragment which is forced into the maxillary sinus may 
become a nucleus for the formation of a rhinoUtli. Roentgenograms of a 
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patient who for several years had been suffering from chronic maxillarj 
sinviMtis revealed a foreign body in the kft sinus. Dental roentgenogram* 



FT^. 81.— Denial rtmt from the maxiHafy sinus ennpsubted by calculus (X8). Iniet, Hoot ii 
taariUary sinus. 


Fig. Si.— Khmolilb SB Ibe maunagr linos. /»»«, RblnoKlh (XT) 

revealed an absence of bone of Uie floor of the ni.ixU!ar>- sinus in the first 
mobr region nhich sufsesled^ that the object was probably a dental 
structure that had been forced into the sinus. The degree of mdiopacily of 




EXAitrLES OF DENTAL. DYSPLASIA 469 

the periphery of the object suggested that the object might be the crown of 
a tooth (fig 81, inset). After removal a longitudinal ground section was 
prepared which rcveale<i that the inner portion of the object contained a 
dental root. The entire root was covered by a heavy deposit of calculus. 
A portion of the calculus became separated from the root during sectioning 
(fig. 81). 

The degree of radiopaciti' of a rhinolith does not vary greatly from that 
of a tooth structure, and the one in.ay be confused with the other when the 
image appears on the roentgenogram. A radiopaque object which appeared 
in the lateral view roentgenogram of a maxillary sinus provet! to be a rhino- 
lith (fig 82). The specimen in this instance was divid^ in halves to deter- 
mine if gross pieces of tootii structure were present in the center of the 
specimen, and none were seen (fig. 82. inset). Further to rule out the 
possible presence of dental root substance the specimen W’as placed in a 
decalcifying .solution but no root substance w.as found. However, ns a result 
of decalcific.ation a tlircnd about 1 cm. in length was found in the mass, a 
foreign body which probably had provided the nidus on which a deposition 
of calculus had been initiated. 

There have been some instances in which patients have been referred for 
the removal of dental roots that recently had been forced into the maxillary 
sinus but in whom the roots were no longer present when the patients pre- 
sented themselves. Therefore, it is important to make roentgenograms 
shortly prior to the time removal of the root is contemplated. 


EXAMPLES OF DENTAL DVSPLASU* 

STANLEY A. LOVESTEDT 

The dental findings may be of considerable importance in establishing 
a diagnosis of ectodermal dysplasia or progeria in a young person. There 
arc clinical findings which may be more or less common to certain stages of 
both diseases and a knowledge of the presence or absence of teeth may be 
of value in establishing the differential diagnosis. 

In the disease classified as “ectodermal dysjilasia,” there may exist many 
variations in the total number of teeth that are congenit.ally absent, the 
classic dental finding being anodontia with underdeveloped dental arches. 
In this particular study there were a few cases in which the dental findings 
suggested possible ectodermal dysplasia; however, the other findings were 
generally absent, so these cases were not indexed as ectodermal diseiwe 
and. hence, not included. The marvel may be not th.it variations in the 
dentition do occur but rather that they do not occur with greater frequency. 

In progeria the dentition does not seem to suffer as docs the rest of the 
organism. There is a tendency for delayed eruption of the deciduous teeth 
to occur and an awareness of the overcrowding which obviously would 
follow the eruption of the secondary denUtion because of the lack of dimen- 
sional jaw development. 

• Abstract of paper publiabed in full in the American Journal of Orthodontics and Oral Sur- 
gery. «.<25-629 (Aug.) 1847. 
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of the iiccL The stiffness wa>i principally a limitation of abduction and 
rotation, to a variable tlcgrce. 'llic frozen sthouldcr was lield in the sling 
position and pcrmittc<l no motion except some apparent forward flexion 
and backward extension as n result of mox'cment of the shoulder girdle. 
Nineteen per cent of our patients pave a history of bilateral involvement, 
or the subsequent development of n similar condition of the second shoulder 
Women commonly complained of inability to comb their hair or button 
llicir clotlics Iiebind them, and men were unable to get their bands into 
their hip jiockcls The tenderness was maximal over the point of the 
sfiotddcr laterally. 'J'his site corresimmis to the tcridinoiis portion of the 
rotator caff near its insertion into the tuberosities of the humerus. At times 
there was some thickening m the overhung bur.sa and the calcareous plaque 
licncalh it could he .seen and palpated throitgb the intact skin. 

It goes without saying that in all cases of fKilnfuI stiff shoulder a detailed 
history of the illness should be oblaitioil. nie next essential procedure is 
a complete ph.\ sical examination. Examination of the heart, lungs, abdo- 
men, pelvis, rectum and of the nerx’ous and vascular systems should be 
m-ade routinely in onlcr that a serious disease is not mistaken for a local 
disorder. Finallj a rocntgcnograpluc cx.iniinalinit of the shoulder should 
always be made to rule out arthritis, fracture or the presence of organic 
bone disease, such as infection or primary or mctubtalic tumor, and to give 
evidence of the degree of osteo|K)rosis or tendinous calcification present. 
In many cases osteoporosis, especially of the greater tuberosity and 
anatomic neck, is marked. 

TREATMENT 

Tile patient seen in the acute stage or with intense pain, local tenderness, 
slight fex'er and the arm mainUineil at the side for protection may be 
treated for a few daj's at homo b^ rest in bed, local application of heat, 
increased intake of fluid, maintenance of elimination and traction together 
With doses of aspirin or codeine. Alxluelion .should be encouraged, and later 
conventional diathermy and roentgen Ihcmpy can be given. Following tins 
type of treatment patients who have painful slilT shoulders often are 
relieved of their symptoms. ANTien the p.ilicnt is seen in the subacute stage 
after much of the pain has sulwidcil and residual soreness and stiffness, 
aggravated by movement, persist, examination then may be made to 
exclude calcification, traumatic lesion or tumor. Conventional diathermy, 
radiant heat, stretching and active and assisth’c exercises should be carried 
out routinely. If there is difficulty in olAaming abduction, traction may 
be emploj ed, or manipulation followed by alKfuction treatment in a splint 
or cast. In cases in which definite swelling of the bursa occurs as a result 
of effusion or hemorrhage, aspiration sliouhl be ilone. If murky turbid 
fluid and rice bodies arc present animal inoculation with the fluid or 
excision of the bursa and microscopic studies should be performed to rule 
out tuberculosis. 

Physical medicine, including baking, massage, diathermy and exercise, 
w-as used almost universally in the 150 cases studied irrespective of the 
other forms of treatment eraploj'ed. In those cases in which conservative 
treatment, including roentgen therapy in some, had faileil to give the 
patient relief of svmploms, surgical treatment was carrietl out. 
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For open operations on the service of one of us (H. W. hi.) we usually 
employ an anteromedial split deltoid incision to expose the subdeltoid 
bursa and, as the muscle is retracted, the thickened bursa. Rotation^ of 
the arm may be required to bring into view the calcified deposit which 
appears as a raised whitish yellow patch surrounded by a circular band of 
inflamed tissue. On incision through the bursa, miltj’ bursa! fluid may be 
encountered. This tj-pe of fluid has been considered to result from rupture 
of the calcified mass. The degree of calcification in these cases varies con- 
siderably and the calcareous deposits may be granular or of “tooth-paste- 
hke consistency.” The tendon cuff may have numerous connected or dis- 
tinctly separate deposits which may extend into the bone. Curettage of 
this calcified deposit may not remove it, as it may have permeated the 
degenerated fibre tie tissue to such an extent that excision may be necessarj’. 

Since stiffness tends to persist or recur in spite of surgical excision of 
calcareous deposits, needling to rupture such depiosits, or manipulation to 
break up adhesions, persistent physical therapy was employed almost 
routinely after operation. 

At limes an adjustable abduction splint or cast with traction is used. 
When manipulation is needed we prefer to use general anesthesia. After- 
ward the arm Is placed in abduction and external rotation for the next 
forty-eight hours, by lying the patient’s band to the head of the bed. 
Manipulation can be extremely hazardous because of the danger of pro- 
ducing fracture, especially in those cases in which there U osteoporosis. 
If osteoporosis is extensive, the stiffuess may be combated by placing the 
arm in abduction under traction and canying on physical therapy. The 
degree of .abduction U increased os improvement lakes place. Local injec- 
tions of procaine or blocking of the suprascapular ner\’o may give added 
bcnefiL Application of heat with active, passive and assistive exercises 
must be carried out daily and the result obtained depends to a large extent 
on the ctMjperalion of the patient. Roentgenograms should taken after 
oficralion or Tn.'inipiilalioa to exclude possible fracture or dislocation. 

In sLxly-ninc (4G per cent) of the 150 cases of this series manipulation 
under anesthesia was xwrfonned; in Uiirly-lwo (21 per cent) additional 
cases inanipul'ilicin with injections of procaine into the supnusc.'ipular nerve 
was used; in thirty-one (21 per cent) a needling operation was performed to 
pierce and break up the calcareous dcjiosils; and in eighteen (12 per cent) 
surgical excision of the calcareous mass was pcrformetl. 

Roentgen Therapy. — Forty of the 150 p.aticnts (27 per cent) received 
roentgen therapy in addition to other treatment. Some of them had it prior 
to admission nl the clinic. 

The following comments by Lcddy and Popp apply to all patients with 
painful stiff shoulder IrcalcJ by them and includes a much greater number 
of cn«es of acute lesions than of chronic. They stated tliat in treatment of 
painful stiff shoulder smaller dosage of roentgen rays are employed than 
those employed elsewhere, and they treat more frequently. O^inarily the 
beam of roentgen rays b centered over the bursa at the point of maximal 
tentlcmcss and if the condition is a very acute frozen shouhlcr, which 
cannot Ixj moved comfortably, they give a dose of 75 r on allemale days 
for tiiree to lour doses. They recommend that the patient keep the arm 
still and use aspirin In case of pain. For the subacute tyj>e of case, they 
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use a dose of perhaps 100 r; for tho chronic type, 100 r once or twice a 
Week, depending on how painful the shoulder is. They have encountered 
a group of patients with sore shoulders who seem to become worse after 
roentgen therapy if pliysical therapy is being given at the same time. Since 
it carmot be determined, in advance, which patients will become worse, 
the patient is told to stop taking physical therapy if he becomes worse. 
Leddy and Popp have stated that the presence or absence of calcium in the 
bursa docs not seem to make any difference as far as the result of roentgen 
treatment is concerned. About 75 per cent of the patients who have acute 
conditions and more than 50 per cent of those whose condition is chronic 
are relieved of their simiptoms by roentgen treatment 


SHOULDER AND ARM PAIN* 

RALPH K. GIIOItMLEY 

Knowledge of the syndrome or syndromes of arm pain and their relation 
to lesions of the cervical part of the spinal column, shoulder and brachial 
plexus has improved slowly compared to knowledge of the sciatic syndrome. 

Painful lesions of the shoulder commonly involve the capsule or musculo- 
tendinous cuff. Less frequently encountered painful lesions are those of the 
head of the humerus and of the scapular structures. The most common 
painful lesions of the shoulder are: (1) frozen shoulder, capsulitis, tendinitis, 
peritendinitis, or periarthritis; (2) caldBed subdeltoid bursitis, subdeltoid 
bursitis or degeneration of supraspinatus tendon, and (S) tears of the 
supraspinatus tendon and of the musculotendinous cuff. 

Codman must he credited with describing incomplete and complete tears 
of the supraspinatus tendon. lie slated that among the lesions of the 
shoulder (exclusive of tumors, fractures and infections), calciffed deposits, 
tendinitis, partial and complete rupture of the supraspinatus tendon have 
about an equal incidence. 

Review of the writings of various authors reveals a varied opinion as to 
the incidence of lesions of the musculotendinous cuff. Although dednite 
Bgures are not available on the inrideoce of each of these lesions, Codman’s 
estimate may be used for the basis. 

Certain lactshave come lobe accepted concerning painlul lesions ol Ihe 
shoulder: 1. The supraspinatus tendon in a fair number of persons tends 
to degenerate and the frequency of this occurrence increases with age. 
2. There is general agreement that the so-called periarthritis or frozen 
shoulder has its inception in some type of inflammation of the tendon or 
tendon sheath. 3. Calcification in bursae probably results from accumula- 
tion of degenerated tendinous material. 4. Ruptures of the supraspinatus 
tendon are fairly common in older persons. They may cause severe symp- 
toms in some cases and require surgical treatment. 5. Among younger 
persons, following trauma, tears of the musculotendinous cuff arc much 

•From American Academy of Orlbopa«4icSinK«ins annnal volume. Ana \rbor. SKchlgatu 
Edwards Brotbera. Inc., 1043. (In prvas) 
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more severe and serious than among older persons. Surgical repair is indi- 
c.iled •whenever possible but in the more se\'erc tears arthrodesis may be 
necessary to relieve the painful symptoms. 

Lesions that have not been mentioned which may cause [>ainful shoulder 
are (1) tumors and infections of the scapula or head of the humerus; 
('2) lesions of the clavicle; (3) lesions of the ncromioclanciilar joint; (4) 
tumors of the soft tissues about the shouhler; (.3) tuhcrculous and other 
l.vpes of arthritic involvement of the shoulder, and (0) fractures or fracture 
dislocations of the shoulder. 

The differential diagnosis of lesions of the .shoulder from lesions of the 
cerv’ical portion of the spinal column or brachial plexus often is a difTiciilt 
[iroblem. It must be remembered in cases of pain in the shouhler or arm 
that lesions of both the cer\-ical part of the spinal column and shoulder 
joint may be present. The most important point in dilTerential diagnosis is 
the presence of local signs in the shoulder; that is, both active and passive 
limitation of motion; either diffuse or loc.iVizcd tenderness; atrophy of 
variable severity, and swelling or local heal in an occasional case of acute 
bursitis. In cases in which the shoulder joint is free of all of thei*e signs, the 
primary cause of the trouble usually b elsewhere. 

Whenever shoulder and arm pain is consideteil, it must be remembered 
that a number of lesions of the chest may cause this pain also. Of these I 
shall mention cardiac pain which may be referred to the arm first. According 
to Smith the most Important feature of such pain is that It must be pro- 
duced by effort. It occurs during effort and not aflcmard. 

Lesions of the superior pulmonarj' sulcus adjacent to the brachial plexus 
or sjTiipathetic chain aUo may cause pain of the arm. Pnncoasl describeti 
a syndrome including roentgenographic shadows of the tumor at the apex 
of the lung, a neuritic tj-pe of pain of the arm, atrophy of the muscles of 
the hand and arm, and Horner’s syndrome. This syndrome Is not ii distinct 
clinical entity since neurofibromas or inflammatory lesions as well as malig- 
nant lesions may cause it. Pain from lesions of the esophagus is rarely 
referred to the arm. Diaphragmatic lesions, however, may cause jiain in 
the arm. This is particularly true of lesions of the central portion of the 
diaphragm, such as esophageal hiatal hernias. Diaphragmatic pleurisy' aW> 
may cause pain in the shoulder and arm. 


CARTILAGINOUS TUMORS OF THE HAND* 

JOHN G. SHF.I.L1TO A\u >ULCOLM B. DOCKEIITY 

Cartilaginous tumors of the hand, on the basis of pathologj*, may be 
divided into two tj-pes: enchondroma and ecchondroma. The sjTionym for 
enchondroma is chondroma. Ecchondroma is calleii "jierichondroma,’* 
“osteochondroma” and “c\osto^^s.** (The word “oslcochomlroma” is 
restricted to the ecchomlroma.) 

• Abstract of psper publuhcd in full in Surfciy, Gynecology and Obstetrics. SS 4&5-47< 
(\pr.)19i». 
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Tlie fact that the entire group of cartflaginous tumors is commonly 
c.illwl osteochondroma lias led» both in the past and in the present, to a 
great deal of confiisiom It is belter to use the terms enohondroma and 
ecchondroma. 

Distinction between the two cannot be made s\ith slide and microscope 
alone. 

An enchondroma is usuaHy a small cartilaginous tumor located centrallj' 
in the bone shaft, growing from many centers and expanding in all direc- 
tions. Rate of incidence of patholo^c fracture in our series was 20.6 per 
cent. The enchondroma occurs much more often in the hand than does the 
ecchondroma (3 : 1). Tiiesc tumors, in coinpiirison to normal hyaline 
cartilage, show increaseil s’ascularily, csitcium ileposition and myxomatous 
degeneration. 

'Jhvo tumors of tlie tcntioii .sheaths were found, both of which were 
enchondromas. In one of these cases multiple enchondromas of the sheath 
had developotl and this is good evidence that an enchondroma can occur 
«n the tendon sheath away from the site of tendon insertion. 

The ccchondfomas occur peripherally in bone near the end of the shaft 
and have a liony base and cartilaginous cap. 

Either type of tumor may be malignant in which case it is usually a 
sarcoma. In this scries 2 per cent were malignant. Both types are prone 
to recur although recurrence does not mean malignancy unless a mitotic 
figure can be found. 

The treatment in bolii types is conservative operation. 


THE COMBINED OPERATION FOR LOW BACK AND SCIATIC 
PAIN; A FOLLOW-UP STUDY* 

II. HERMAN YOUNG xnp A, CYRIL W.VLSII » 

Much has been written regarding tlie diagnosis and various methods of 
tro.atment of low back and sriatic pain but little has been written regard- 
ing end results. The criteria for making the diagnosis are now fairly well 
established and knowledge of these criteria has been widely disseminated. 
Tijc ofieralion for the removal of the protru<lc/l di->k has l>ecn well st3n<l- 
ardized and knowledge of it b common among those surgeons who operate 
on patients who has e the condition. 

Considerable difference of opinion still exists as to the best method of 
treatment to be employed. It U safe to say that nearly all observers agree 
that the great majority of the patients are relieved of their sj-mptoms by 
consorv.ilivc treatment. A small number of the patients, perhaps 10 per 
cent, are not relieved by the usual conservative methods and surgical treat- 
ment is employed. 

• .Abridgment of paper *ubmitte«l to tUe \rcM»ee of Surgery. 
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The (act tliat tlie entire group of cartilaginous tumors is commonly 
calleii ostcoc)jon<lroina has led, both in the past and in the present, to a 
great deal of confusion. It is belter lo use Uie terms enchondrouia and 
ecchondroma. 

Distinction between the two cannot be made ssilh slide and microscope 
alone. 

.Vn ciichondroma is usu.illy a small cartilaginous tumor located centrally 
jn the bone slaift, growing (rora many centers and cvpaiuling in all direc- 
tiou.s. Rate of inci(lcnce of pathologic fracture in our scries was 2G 0 per 
cent. The cnchon<!rQma occurs much more often in the hand than does the 
ecchomlroma (3 : 1). Tliese tumors, in com|)arison to normal hyaline 
cartilage, show increased vascularitj, calcium dejmsition and myxomatous 
degeneration. 

Two tumors of the tendon sheaths were fouttd, both of which were 
cnchondroiiias. In one of thc.se cases multiple enchondrotnas of the sheath 
had developed and this is good evidence that an cnchondroma can occur 
<n the tendon shc.ith away from the site of tendon insertion. 

The ecchondromas occur peripherally in bone near tlie end of the sliaft 
and have a bony base and cartilaginous cap. 

Either t>pc of tumor may be malignant in which case it is usually a 
sarcoma. In Uiia series 2 per cent were malignant. Doth types are prone 
to recur although recurrence does not mean malignancy unless a mitotic 
figure can be found. 

The treatment in both types is conservallve o|>eralion. 


THE COJIBINED OPERATION FOR LOW BACK AND SCIATIC 
PAIN; A FOLLOW-UP STUDY* 

II. HERMAN YOUNG aj.b A. CYRIL WALSH • 

ilucli has been written regarding the diagnosis and various methods of 
treatment of low back and sciatic pain but little has been written regard- 
ing end results. The criteria for making the duignosis are now fairly well 
established and knowledge of these criteria has been widely disseminated. 
The ojHTation for the removal of Uic protrude«l <lisk has been well stand- 
iirtlizcd and knowledge of it is common among Uiose surgeons who operate 
on patients who have the condition. 

Considerable difference of opioion sUU exists as to the best method of 
treatment lo lie emploj ed. It is safe to say that nearly all observers agree 
that the great majonTy of the patients are relieved of iheir symptoms by 
conservative treatment. A small number of the p.iticnts, perhaps 10 per 
cent, arc not relieved by the usual conser\aUvc methods and surgical treat- 
ment is employed. 

• tbridgment of j>ai>cr »ul>imtteJ tw tl>e Archne* of 
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CHOICE OP PKOCEDERE 

It is regarding the Irealmenl ot those who do not respond to consen'ative 
procedures that opinions vary as to the best method. At the clinic we 
believe that these differences of opimon, each seemingly justifi^ by 
theoretic argument now, can only be reconciled after a large series of 
follow-up studies have been reported. It is with this in view that the present 
series is presented. 

The so-called combined operation at the clmic includes the operation in 
which a member of the neurosurgical staff explores the spinal canal for 
e\-idence of an intraspinal lesion and removes it if one is found and that in 
which a bone grafting operation is performed immediately by a member 
of the orthopedic staff. 

An orthopedic surgeon examines all patients with low baede and sciatic 
pain before the decision to operate is made. The orthopedic surgeon, con- 
sulting the neurosurgeon, decides whether or not the combined operation 
should be performed. In some cases the roentgenogram reveals what is felt 
to represent an unstable spinal column and a bone grafting operation is 
advised. In other cases the decision is not made until operation when the 
stabiUly can be tested. 

INCIDENCE OP COMBINED OPEBATION 
Some idea of the frequency with which disks are removed or the com- 
bined operation is performed at the clim'c can be gained by reviewing all 
cases of backache seen in one y ear. In the > ear 1040 there were 5,031 cases 
in which patients were examined because of the symptom, *'baclmche.” In 
this group the presence of a protruded intervertebral disk was suspected in 
1,123 cases. ConscHi'ativc treatment was advised in all but 422 of the 
1,123 coses. In these 422 coses a protruded dbk was removed surgically but 
the combined operation was peiiormcd in only forty-nine (12 per cent) of 
the 422 cases. 

.Vt first glance it would seem that if 422 of J,123 patients were operated 
on for protruded intervertebral dbk, Uien surgical treatment is given 
ultimately in 38 per cent of all cases in whicli presence of a protruded disk 
is susi>cclcd. The percentage in this group is much higher, we believe, than 
that in the general population. Since ^ow ledge of the protruded disk 
syndrome lias become widespread the diagnosis in many of our cases has 
IxHrn made by the patient’s physician elsewhere and the patient is referred 
to Uic clinic for surreal IrcaLnicnt after he has (tulcd to cespoud to llwi 
usual consciwalivc measures. Tliis influx of referred patients len<ls to color 
Qiir statistical results. It would probably be more nearly accurate to say 
that 10 i)cr cent of patients ultimately require surgical inlcr\‘cnlion for 
relief of pain associated with protruded intervertebral disk. 

Since operations for protruded mlcrs’crtcbral disks have been performed 
in any number, the combincii operatioo h.a3 been developed gradually. In 
1930 and 1937 no spinal fusions were perfonned when a protruded disk was 
found and removed at tlic time of operation. In 10.38 the combined pro- 
cedure was carried out in 3 per cent of the cases and there has been a 
gradual yearly Increase in the percentage until in boUi 1913 and 1941. the 
last yciifs of the present study, 23 per cent of the patients who underwent 
operation for removal of on intcrs’ciiebral disk also underwent spinal fusion. 
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These percentages arc figured only on the basis of the number of cases in 
which a protruded disk was found and removed at the time of operation 
and do not include those in w’hich an intrasplnal lesion was not found at 
the lime of exploratory operation but in which a bone grafting operation 
was performed. 

Patients who underwent removal of a protruded intervertebral disk and, 
simultaneously, a bone grafting o)>cration in the years 1941 through 1044 
included those who bad a narrowed interspace, those with a narrowed 
interspace and hypertrophic changes and those with partial sacralization 
of the last lumbar vertebra. In addition, there has been a small gradual 
increase in the number of patients who have recurrent symptoms of pro- 
truded intervertebral disk or actual recurrent protrusions and this has 
added some to the percentage of combined operations. 

By far the greatest increase took place, however, in that group of 
patients who had a narrowed interspace at the site of the protruded disk. 
In the three jears prior to 1941 a total of only thirty-eight patients who 
had a narrowed interspace underwent spinal fusion aUer a protruded disk 
had been removed. Starting m 1941 the number of patients in this group 
rapidly 'increased until in 1944 alone fifty-eight such patients underwent 
the combined procedure. Likewise the number of patients having a nar- 
rowed interspace plus localized hypertrophic changes mcreased from six 
in 1040 to forty-four m 1944. 

Whether or not the finding of a narrowed interspace alone is a justifiable 
reason for the performance of a bone grafting operation is debatable. It 
seems only reasonable to assume that U sufficient cartilage extrudes from 
between two >crtebrae the interspace will become narrowed. If the inter- 
vertebral disk has protruded only because of a degenerative process that 
is taUng place in the disk itself then one may assume that this process is 
going to continue and lead to further narrowing of the interspace. \Vith 
further narrowing the ostco-arthritic changes occur and the Joint then 
becomes a source of pain and disability to the patlenL We have observed 
that these changes take place in the unfused spinal columns of a few 
patients after the removal of protruded disks and believe that this is the 
reason why the number of patients having the combined operation in this 
group has increased. The fusion has been performed not only to relieve the 
symptoms present but also to help assure a long-term good result without 
a secondary operation. It is with the same purpose that the patient with a 
partially sacralized vertebra is advised to undergo spinal fusion. Few 
observers will deny the value of the bone graft when localized osteo- 
arthritis has developed in the lumbosacral joint. In general, the recom- 
mendation that a combined operation rather than the simple removal of 
the protruded disk be performed depends on the existence of a condition 
in the spinal column that in former j’eara has been felt to be a cause of 
backache. 

OPEBAXm: AND POSTOPERATIVE TREATMENT 
The combined operation as performed at the clinic is not the terrifying 
operation that advocates of "simple** laminectomy would lead one to 
believe. In order to avoid confusion in the operating room the orthopedic 
operating team usually waits until after the neurosurgical team has finished 
its part of the operation. The part of the spinal column to be fused is then 
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mcasurcii%\ilha Icju! Lipe and a bone grad is rcniovisl from llic libia. 'I'Jii-. 
graft is di\ided into l«o pieces and these arc umsJ as u bilalcnd gnifl, one 
piece being placed in ihcprciKinslbcsUoneach side of llic spinous processes. 
Tlie wounds are then closetl and the lutienl is retiinusl to IksI. 

At the end of tlircc«ccV.s the|)aliciil isallowcsl up and wears a high Ixiek 
lumbosacral tjpe of hell for from six to time Juoutlis or until tln.r»' is evi- 
dence of a solid fnsioii. The \»alienl U advisctl to do no work for tlirw 
months after the operation but at the cml of that lime lie may engage in 
light work whicli <iocs not lucesailatc Itetiding, lifting or .st«H»ping. He is 
advised to avoid heavy work for one jear after tlie operation. ^Vc fi-cl that 
the allowance of sonic ilcgrce «>f tiiiiscular activity IjcIjih to stimulate the 
fusion. 

As soon as the fusion is solid the l>cU is reniovetl and a series of gradu- 
ated exercises is started in order to rc-eslablisli muscular tone ami strength. 
At this lime the patient may cxjicriencc some degree of jiain and he Is told 
that this is not unusual. If this exitlaiiation is not made he limy be overly 
caution in allempling to regain Ins normal activity and do more harm than 
good. Most orthopedic surgeons have ohservisl pulients who have hccoine 
friglilencd hy the pain and rcturncsl to Ixxl ami slaitsl for long pcrimls. 
If they do, the grafla may ahsorh sim|>ly Iktciusc of the di.'tise. 

With this plan of rehabilitation we hiUevc it is simpler, less cosily and 
less time consuming to perform the findoii at the lime the dUk is removed 
in that group of cases in which it uUimatcIy will he nccewiry to {wrforni 
spinal fusion rather than to perform a second <>[K‘r»tion later. 

Only one postoperative death occurred among the .i20 {lalients who 
underwent combined operation during the >c-.irs IDtl through 1014, a 
moilality rate of 0.^ per cent. 

RESULTS 

Judging the end results is a difltciill undertaking because of the uumerous 
factors invoUcd. In each case it must of iiccevsity rest on subjective rather 
than objeclvvc findings. Most patients who have a iirotnided disk complain 
of two pains: backache and sciatica. Judgment as to Uic amount of relief 
obtained must rest on both of these complaints rather than on citlicr one 
separately. Ifesults were considered to be evccllent if the patient stated 
that he was completely relieved. Ilcsults were good if the ]}.itjcnt obtained 
nearly complete relief but still continued to have mild backaches or even 
mild leg pains from time to lime but was not Incapacitated by these 
symptoms. If the patient received some degree of relief only, results were 
considered to be fair while if the patient was no better or even claimed to 
be worse after operation the result was considered to be jioor. All palicnU 
in this series were exanmicd at the clinic or were followed up by klter from 
one to five years after operation. 

Of the 492 traced patients, 61 percent claimed to have obtained excellent 
results while an additional 20 per cent obtained gooil results. Thus one 
could state that the result was satisfactory in a total of 81 jjer cent of the 
entire group. Twelve per cent of the results were fair and in 7 per cent of 
cases the result was judged to be poor. 

In a separate study carried out at the clinic on 1,217 patients who had 
had a protruded disk removed during the years 1939 through 1941, Tx)ve 
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^^aa able to asccrUin the result iii 987. lu lii.it grou]> in Mliich fusion ^vas 
not performed j 8.7 per cent of the patients were comjilelely relieved 
an additional 89.7 per cent obtained (tarlial relief of the symptoms for 
which they underwent oper.ilion. Those thus benefited totaled 90.4 per 
cent, those not bcncfiteiJ totaled 9.6 jier cent. ^\hen asked regarding their 
backs, 38.5 per cent of these patients answered that they had back pain 
and 34.5 i>er cent claimed to still have sonic leg pain. Of these 987 patients 
0 1 4 per cent were able to return to their fonner occupation. In our present 
group, in which (he male patients only were tubulated according to their 
ability to return to their former or a 'utnilar occu]>atiou a favorable reply 
was obtained in 71 per cent of the cases. Thirty of fifty-eight males in the 
present scries who underwent the combincil o|>cratioii and failed to return 
to llicir former occujiations were receiving compensation or insurance. 
This may or nniy nut luave been an inQuencc. Thus, to compare these two 
groups, it iii.iy be noted that a somcwlial higher percentage of patients 
who iinderucnl combined ojwralion obtained complete relief th.m of those 
who underwent simple removal of a disk and 6.6 per cent more were able 
to return to their former occupations. 

IleiKirts would scciu to indicate that in the majority of the cases the 
simple removal of the disk will relieve (he fcg pain but that when the back- 
ache also is considercil the results arc not as satisfactory. When the com- 
bined o(>cr<itiou has been used there has been n fairly uniform increase In 
the percentage of completely relieved patients. Thus if in some w’dy it can 
be delerniini^ beforehand what patients uUunately will require spinal 
fusion for complete relief of their symptoms then the combined operation 
should improve the end results. It is im|)ossible to even )> 0 stulate what the 
end results at the clinic would hasc been liad not this present group of 
cases been selected for a bone grafting operation to stabilize an unstable 
spinal column at the time of remoxal of the protruded disk. We feel that 
at least .'i large percentage of the now relicvtt! patients would still be 
suffering from .i backache of more or less degree. 

NEGATIVE EXPLORATOnV OPERATION AND RONE CRAFTING 

There is one other group in which the combined operation is performed 
at the clinic. This is (he group in xvjiicli (he presence of a protruded disk 
Cannot be ruled out prior to opcrafioii. In these cases, no Intraspinal lesion 
is found at the time of exploratory operation, but a bone grafting operation 
is perfonned. On the whole this group comprises a more difficult series of 
[Mlients In treat antf one does not expect the resaUs to be as good as m the 
other series. The percentage of satisfactory results in this group was 74 
per cent if the excellent and good results are combined. However, poor 
results were obtained in la i>er cent of cases in this series as coiup.ircd to 
7 per cent in the prex ious group. Nevertheless, 74 per cent of the males in 
this scries were able to return to their prex'iousoccu pa tion or one of a similar 
nature. Again, a comiiensation or insurance factor was present in elex’en 
of the eighteen cases in which parients did not return to their former work. 
We feel that the results in this group have proved satisfactory enough to 
warrant a continuance of this procedure uutil a more suitable method of 
Ireatmeul can he adopted. 
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CUP ARTHROPLASTY OF THE HIP* 

WILLIAM XL BlCKEL aso FRAKK S. BABD 

A preliminary siir\-ey of tlie results of cup arthroplasty of the hip was 
made in November, 1944, in cases in which operation was performed at the 
Mayo Clinic from June, 1939, through December, 1942. Although the 
results in all cases were not all that could be desired, they were sufEcicntly 
encouraging to justify continued use of this operative procedure. At that 
time 111 operations performed on ninety-one patients were considered. 
From 1943 through 1945 cup arthroplasty was performed 1C3 times on 142 
patients; this makes a total of 274 hips and 233 patients treated in this way 
from 1939 to 1045 inclusive. A complete foUow-up of the entire group now 
has been made. No cases are included in this report ia which operation was 
not done at least one year prior to the date of evaluation. All patients 
included have been heard from or examined within the past year. 

PATHOLOGIC CONOmOXS 

Although in many instances the cause of a distorted hip can be deter- 
nuned from the history and cluucal and roentgenologic Endings, this is not 
ilways possible. Degenerative dLease of the hip, commonly known as 
nalum coxae senilis, embraces varied pathologic conditions, the onset of 
which may not be remembered or the s^miptoms from which may have 
been subcliaical. Mild slipped femoral epiphysis, or Legg-Pertbes’ disease, 
congenitally shallow acctabula and other conditions would fall into this 
group. Posttraumalic hypertrophic changes are difficult to distinguish from 
the changes due to “oslcoartl^Us of the hip.” 

SELECTION OP CASES 

^Yilh few exceptions patients who were advised to have cup arthro- 
plasties at the cUuic were having sufficient pain so that they demanded 
operative interference for its relief. In some cases the fixed deformity alone 
was sufficient to require correctioo. la cases in which both hips w'cre 
oiTcctcd, the surgeon bad no choice except to perform cup arthroplasty in 
an attempt to obtain at least one movable hip. 

Many patients who felt they were ha>nng sufficient distress to warrant 
an operation were advised to pursue a course of con$cr\'ativc treatment. 
This consisted of litnilcd activity, reduction of weight, use of a c-nne or 
crutch, (fbj-sicsl iheraf/yaaJ the taking of asphtfi. Agetl paticatsanj those 
whose distress was not loo severe in Uic eyes of the examining physician 
w'crc included in this group. Some additional patients were advised to 
continue conservative treatment because medic^ examinations indicated 
that the risk of this operative procedure was great for tlicm. 

Patients who had unilateral disease of the hip and whose occupation 
rc<iuircd heavy manual labor were advised to ha%e arthrodesis of Uio hip 
rather Uum cup arthroplasty. A few patients absolutely refused to permit 
artlirwlcsU of the hip. The possibility of a failure after cup arthroplasty 
was diNCuytcd with Uic^c patients, and they were advised tliat arthrodesis 
could be carried out if cup arthroplasty failed. 

* AbnJ,ni>ent of paprr puLlubcd ia full ia the Jour&sl of Boot adJ Joint Surgerr. M-A: 
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Ag«l persons who were not in good coadhion were excluded from the 
operative group. The physiologic age appeared to be leaS than the chrono- 
logic age for most of the patients who were in the age group from sixty to 
sixty-nine years. Includeti also were a few adolescent patients who pre- 
sented such severe conditions tliat operative treatment was necessary. Full 
grow Ih should be obtained if possible before cup arthroplasty is under- 
taken. One of the patients in our sertes who was only twelve years of age 
presented a difficult problem because of aplastic congenitally dislocated 
hips Arthroplasty for which a lucile cup was employed was performed and 
the result, four years after operation, was good. 

SURGICAL TREATMENT 

No special immediate preoperative preparation is necessary in these 
cases. Patients who are greatly overweight are forced to reduce before cup 
arthroplasty is undertaken. 

No detailed description of tlie operative technic is indicated, for, in the 
main, that advocated by Smilh-Petcrsen was employed. Various modiBca- 
tions were made as dictated by the individual case and the desires of the 
surgeon. 

^Vhen the acetabulum was too shallow for the cup, it was either reamed 
out to allow room for a freely movable cup or supplemented by a shelf 
to make it sufBcicnt. In cases in which ankylosis w'as nearly complete and 
a deep acetabulum was present a portion of tbc head of the femur was left 
in the acetabulum to make it more shallow. ItadicaJ acetabuloplasty was 
done in some instances so that the cup did not sink within the rim of the 
acetabulum. This procedure was employed most frequently in cases of 
arthrokatadysis. The head of the femur was ahrays trimmed sufficiently 
to allow Uie cup to move freely on it 

From the roentgenograms it was obvious that in some cases the hips were 
unsuitable mechanically for a routine cup arthroplasty. The head of the 
femur was small and the neck short or there was a severe distortion of the 
neck. Early in experience some attempts were made to perform cup arthro- 
plasty on such hips with poor results. Now a more extensive reconstruction, 
such as a Whitman operation or a Colonna operation supplemented by a 
cup, is done. 

After operation a llodgen splint was applied with moleskin traction on 
Uic (eg to hold it in internal rotation and abduction until the wound was 
healed. This usually took twelve to fourteen days. arthroplasty splint 
was then applied. The patient usually indicated when be felt able to be 
about on crutches. Most frequently he was able to do this in a little less 
than three weeks after operation. Some but not all of the patients were given 
physical therapy. In four to six weeks the patients were usually allowed to 
go home. 

The time at which weight bearing was allowed depended somewhat on 
how extensively the head of the femur was remodeled. If considerable 
cortical bone was left, full weight bearing was allowed early. When it was 
necessary to trim tbc head down to cancellous bone, more time was allowed 
for healing and reorganization of thia surface before full weight bearing 
was permitted. Usually a period of four to rix months was recommended. 
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POSTOPEIUTIVE COMPLICATIONS 

Iilfcclionb in Oic womwi occumtl in Icn cases. Tlirtc of llioc iiiffclioii!* 
were inconsequential and bU]>crficiaI. The end rc-sults were good in two of 
these llirec cases and jXKjr in one ease. In l»o insUnccs the infections were 
deep, but the wqiuuIs sid)sc«piently heuletl \sitli the cups in phice. Tlic end 
results in these two cases were |>o<>r. In five c.ises dr.iinagc eonlinne«l until 
the cups were rcinoN isl; tl»c end results were jxvof in four c.iscs iiiul fair in 
one case. In one of liiis last group Ihc infection was felt to Ihj blmsl Iwrnc, 
since tlMinage tlid not appear until five months alter ojH-ration. Drainage 
was still occurring four }e.»rs after o|>cration. Throinlwjihlebilis dcvelopcil 
in one ease after oiicralion. 

In three patients <lislocation of the cups occurre^I: One was replacctl 
surgically two weeks after ojicratioii and u verj* good result w.is obtained. 
One was replaced by inauipulatiou under auesUicsun. but the final result 
w’as poor cnougii so that .'trUirodcsis was done later. In the third case 
turtber ojscratiou was i>crformctl elsewhere l>ecausc of Uic jxjor result. In 
several cases the ]>osition of the cup wan |M>or and mani]ni!ations were c.ir* 
ried out posloperulivcly bee.iusc of the hud jiosition of the cup with 
successful repositioning. 

Sxcessive proIUerdtion of bone uIkuiI the cup and hip occurm) in two 
eases in which the disease w.is uiulatcr:il ami iinkslosis recurred in both 
hips in a ease of rlieuinatoid arthritis. If late |M>sio]>cralivc ro(’titgcn(igr.ains 
could be obtained in all cases, it U fell that i>ouy pruliferulion about the 
cup might account for some of the |M>or results wlncli Lave not been 
eYplaiued. 

A rather unique and unclussifiahle group of cases were those In which 
vitallium cup arthroplasty wsvseioplojcsl without success and the cup then 
was removed and not replace*!. In one case of unilateral disease in which 
this occurred a good result was iibl.uned. In two c.'ises in which bilateral 
operations liad been performed thccui>s were removed and a Colonna type 
of pseudarthrosis was establhhol. In Iwth of these cases hips had l>een 
ank>Iosed at 90 degrees flexion. Ex-ea though llic patients walked with 
canes the end result was considered good l)cc.iusc of the severe preopcr.itivc 
disability and the fact that the patients M-enicd well satisfied with the result. 
One patient who had undergone bilateral operations in which x'italliuni cups 
were inserted had one cup removed without any replacement. The result 
continued to be poor. X second arthroplasty in which a vitallium cup was 
used was done in tw o cases after the head of the femur had been remodeled. 
Good results were obtained. 

In five cases of unilateral disease fractured lucilc cups* were remosed 
operatively. In cases of bilateral disease six fractured Incite cups were 
removed. Secondary procedures carried out on these patients were simple 
removal, replacement with vitallium cups and arthrodesis. Enil results 
varied. In four addirional cases in which Incite cup arthroplasty was 
employed, the cups probably have been fractured but exploratory operation 
has not been carried out. 

In one case the femur was fractured during the attempt to dislocate the 
hip at operation. Union was obtained and later vitallium cup arthroplasty 
was done with a fair result. 
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RESULTS 

The result was coiisitlered to be vciy good %vhe« the paJiciil had no pain, 
could walk up and down stairs, lie his shoes, and walk without assistance 
and without a noticeable limp. A goo«l result was considere*! to have been 
obtained when the patient had lilllc or no pain, could walk up and down 
stairs, anti could walk without asustance or \sith the assistance of a cane. 

Patients were considered to have a fair result when they were satisfied 
that improvement had been obtainetl. Pain sometimes persisted but it was 
less severe than before operation and was bearable. Slotion may or in.ay 
not have been improved, ilany patients still usctl a cane or a crutch. Fre- 
quently deformity and grossly abnormal gaits were improved but some 
liisabiiity persisted. 

The jKwr results were lliose in which the condition was not improved 
by Uie procedure and the patient was not satisfied. Only a few patients felt 
th.jt Uiey were made worse by the opcralien. The greatest percent.sge of 
good and >cry good results was obtained among patients of middle age 
with a tapering off toward the jounger and older ages. Apparently there 
is little sex preference; if anything the females did slightly better than the 
males. This may perhaps be cxplainc<l by the fuel that males use their hips 
for heavier work than do females. 

CO.M.MENT 

Detailed analysis of these cases revealed that palienU should be selected 
carefully for cup arthroplasty on the basis of (1) physiologic age, (4) temper- 
Arnent and ability to co-operate, (3) reconstructive possibilities of hip as 
analyzed from roentgenograms, (4) muscle power and (5) occupation. 

All patients should be acquainted with the }K>ssibiUlies of failure and 
success and the alternate operations should be discussed with tliem. In 
cases of disease of I>oth hips or in cases in which degeneration of the opposite 
hip is expected llicre is no alternative. Drilling operations, cheilotomy, 
fascial arthroplasty and oUicrs have not stood the test of lime. Osteotomy 
to change the weight bearing surfaces of an already incongruous and 
worn-out joint does not seem reasonable. Neurectomy of the obturator 
nerve may help. It has not proved of great help in relieving persistent pain 
following cup artliroplasty; in our hands, honever, the number of cases in 
which it has been done is not greaU 

Prostigminc has been used after operation in some cases to relieve muscle 
sp.ism and pain. The results were not too encouraging although several 
patients felt it helped considerably- Curare has been used in conjunction 
with physical therapy in a few cases to obtain muscle relaxation wiUi 
equivocal results thus far. 

Some of the best results obtained have been in cases in which the degen- 
erative process or mechanical irregularity of the head of the femur was in 
the formative stage and the acetabulum was involved only mildly. It is 
difficult to advise early operation for a patient who has distortion of the 
liip joint but is not having much pain, although one knows that ultimately 
the hip will break down. Perhaps in these cases cup arthroplasties should 
he done before secondary osteo-arthritis develops. 

Comparison of the results recorded in the eighty-eight cases in wiiicii 
cup arthroplasty was c.irrieil out »t the clinic prior to January, 1943 with 
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16 per cent in Uie case of Ic&iona of Uic medial semilunar carliUgc and 16 
l>cr cent in the case of lesions of tlic lateral semilunar cartilage. 'Ibis liiglicr 
|)erccntage of accunite diagnosis in series i is the result of incrcascti experi- 
ence gained by the careful taking of hislories and more careful rcconling 
of our obserx-ations made at o{>cration. It is our opinion tliat a carefully 
taken liislorj- contributes more to a correct diagnosis than do all of tJic 
^I)ccIal tcots and roentgenograms. It must be remembered that the tliag- 
nosis is conccrnwl with subjective syiiiploms. and that many p.'iliciits <Io 
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not tell their stories well. Hence, great patience must be exercised by the 
surgeon in questioning them. 

The commonest tj*pe of fracture of these cartilages encountered in series 
2 was the bucket-handle type, so named by Sir Rutherford ilorison 
because of the morphologic similarity of the lesion to the leather bucket 
handles of pails used in mines. The preponderance of tliU type of fracture 
in series 2 agrees nnth the figures of most other writers on the subject, who 
have reported that about 50 per cent of fractures of the semilunar cartilage 
nere of the bucket-handle variety. The frequency of occurrence of the 
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•cars ill other parts of the cartilage in scries i can he m.'cii in table ‘2. It 
Would scciij, by analysis of lliis table, that on inspection of the joint 
through an anterior incision tt would be quickly discernible that there was 
a licfimtc teat of that jwrlion of Uie cartilage which was sisualized in 
alxnit three fourths of the c.ises in which a patliologic process was found. 

In the second series of c.iscs three patients had tears of the medial semi- 
lunar cartilages in both knees, and one patient had tears of both the medial 
and lateral cartilages of the s.«ne knee. There nere sixty-eight (21.2 ;>cr 
cent) cases in wluchurthrotomj waspcrformcil without definite demonslra- 
tfofi of a (ear in the meniscus. Tii many of these cases it was noted that 
fibnltalcd cartilages, loose cartilages or hypertrophied fat pads w ere present, 
flowcvcr, wiicn ohscrs’alions such as these represent the only pathologic 
procevses noted, we are likely to hx)k on such ili.ignoscs with suspicion. 
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\Ye feel that the pathologic processes noted in the majority of such cases 
do not iiccouiit for the symptoms. Of the sixty-eight cases in which 
arlhrotoniy w as jicrformctl and in which no definite tear was demonstrated, 
a cj’st of (he lateral cartilage was found in fijur and a cyst of the medial 
cartilage w.is found in one. A discoid lateral cartilage was found in two 
cases; in two other eases tlie cartilage was thought to he congenitally 
abnormal ami approaching the discoid type. There was a tear of the 
anterior cruciate ligament in two of these eases and of the plica alaris in 
one; in all three of these the locking or catching which the patients described 
was thought to result from the laxncss of the joinL In the 2a3 instances in 
which definite tears of a cartilage were demonstrated at the lime of opera- 
tion, definite injury to ligaments was viable in twelve (4.8 i)cr cent) and 
injuries to a patella were visible in eight (3.2 per cent), itore will be said 
alxmt llie^c obMTvations later in this paper. 
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In the 321 cases in which arlhrolomy was performed in series 2, folIow*up 
reports were available in 28i (88.5 per coil). The lime interval after surgery 
was a miniiniim of six months, but in most cases it was longer. If the 
patient said that he had a normal knee whldi allowed him to carry on his 
usual activities without pain, swellmg, stiffness, locking or instability, his 
condition was classified as being '‘excellent.” If the patient felt that his 
knee was better than before surreal treatment, but if tlie patient still had 
pain, swelling or stiffness which were not so severe as seriously to limit his 
occupational activities, his condition was classified as “improved.” If the 
patient felt that the knee was no belter, or was worse than before surgical 
treatment, his result was listed as “not improved,” In table 3 are shown 
the over-all results obtained in series 2, and in table 4 the results between 
the two scries are compared. It can be readily seen that tlie results in the 
two series were closely parallel. 

Normal functioning knees were obtained by 77.3 per cent of our traced 
patients after surgical treatment (table 4). The thought naturally arises 

TABLE 4 
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as to why the other 22.7 per ceol of patients did not likewise obtain good 
results. As v<c h.ive already pointed out, there were sixty-eight cases in 
which arlhrotomy was performed in series 2 in which no meniscal tear was 
present, although a fair number of the joints surgically explored did have 
other pathologic processes whidi were definite. In this group in which 
arlhrotomy was carried out sixty-eight times, ouly tliirty-four patients (50 
per cent) were cured by the surgical treatment. /Vmong the cases In which 
arthrolomy was performed 253 times, and in ^vhich definite tears of cartilage 
were seen, an associated tear of one of the cruciate ligaments was noted 
at operation in ten cases and a tear of the internal collateral ligament in two 
cases. In these twelve cases only six (50 per cent) of the patients obtained 
complete relief. In another eight cases Uicre was an associated injury of 
the patella in the form of choDdromalacia or osteochondritis dissecans of 
the patella. It is probable that these two conditions arc only variables of 
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ibe same patbolo^c process. At any rale, both probably are the results, in 
most instances, of direct trauma. Of these eight patients nho had an 
associated injury of the patella only t«o (25 per cent) obtained a good 
result. Three of the seventeen jmtients of the entire series whose condition 
Has not improved ncre from this group of eight Soto-JIall found tnelve 
cases (18.5 per cent) of traumatic degeneration of the articular cartilage 
of the patella in sixty-five eases in which arlhrotomy was performed in a 
military hospital for chronic conditions of the ince. Cave and associates 
found the same condition in nine cases (7 per cent) of 124 in which arlhrot- 
oniy of tile knee was performed consecutively in another military hospital. 
In our eases, the associated lesions of the jiatclla at the time were thought 
to be incidental, but it is open to question whether they were not actually 
as important as, if not more important than, the injuries to the cartilages. 
ITie same probably is true in respect to the associated injuries to ligaments. 

lYe have also learned that some of our patients who were not satisfied 
with the results of surgical treatment reported Uiat although their condi- 
tion was improved, they w ere not freed of all diCBcuIty with the knee. Some 
of them, on close questioning and at examination, said that locking of the 
knee joint was relieved, but that the \\cakDcss was not helped. Many of 
these patients had tom anterior cruciate ligaments that allowed a slipping 
fonvard of the tibia. IVc did not recognize this before operation, and did 
not tell the patient that our oi>eralioD would relieve only the locking. In 
these cases the weak anterior crucial ligament was not weakened sufficiently 
to warrant performance of any of the recognized operations for instability 
of the knee. Perhaps not until recent years has the importance of a strong 
quadriceps mechanism as means of relieving some of the instability of 
which patients complain been stressed slrongiy enough. 

Had we been especially vigilant to delect these conditions in all cases, 
it is probable that more would have been noted. The question arises, 
therefore, as to whether, mslcad of the routine 2 inch (5.0S cm.) Incision 
through which most surgeons remove the semilunar cartilage, it would not 
be wiser to use a longer incision and thereby to gain wider exposure of the 
joint, so that the ligaments and undersurface of the patella could be 
inspected in all instances. We believe that the explanation for many of the 
22.7 per cent of patients in both series 1 and scries 2 who were not cured 
(table 4) lies in a consideration of the factors we have just mentioned, and 
not in whether a part or all of the cartilage was removed. 

It has been the practice of most of the orthopedic surgeons at the Sljao 
Clinic to remove only that portion of the meniscus which was torn; this 
has beeu especially true in the case of bucket-handle tears. In the majority 
of bucket-handle tears only that portion of the cartilage which could be 
excised through the anterior Incision has been removed. If, however, a tear 
of the posterior third of the meniscus is suspected and if no tear is visualized 
through the anterior incision but the history is strongly Indicative of a tom 
cartilage, then probably the entire cartilage should be removed. ^Ve feel 
that this procedure can be accomplished more easily and safely by the use 
of a posteromedial or posterolateral incision to remove the posterior portion 
of the meniscus. 

Although most British and many ^Vmcrican writers now advocate that 
the entire cartilage including its peripheral attachment be excised in elJ 
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itisUnces, we feel that such a )]roc%clurc inx)bably inakcs little difference in 
the results. ^Ye do not a«\vjse routine removal of the entire mcni^us. In 
our cases m series 2 in which there was a definite tear of the internal 
meniscus, the entire cartilage was removed in 22 per cent of the cases. The 
torn portion and in many instances only the anterior two thirds or four 
fifths of this portion were removed in 78 per cent of the cases. The good 
results (77.3 per cent) in those cases in which the entire cartilage was 
remo\ed were the same as for the series as a whole. 

The only postoperative infection of consequence occurrcil in a patient 
whose entire semilunar cartilage was removed; ank>lo.Nis of the knee ulti* 
inalelj resuUe<l in Uiis case. It is generally ackiiovvleilgetl by surgeons of 
large experience that the incidence of infection f)f wouniis increases in 
direct proportion to (I) the length of time the wound is open, (2) the 
length of time the tissues are exposed to the air and (3) the Itautna incident 
to the operation. When the entire lueniscus is removed the 0 {>cratuig time 
gcnerallj- is prolonged and considerable trauma is inflicted on the joint, 
iloreover, hemorrhage into the jouit is definitely increased and as a result 
of this alone the convalescent time is likely to be increased. In view of 
these facts and our results, we feel that in the majority of cases the surgeon 
is not justified in making a dilHcult and prolonged procedure out of one 
w'hicli can be carried out easily within a few minutes with a minimuoi of 
trauma, hemorrhage and postoperative reaction. If the surgeon feels that 
entire removal of the cartilage vs indicated, we believe tins can be accom- 
plished by the average surgeon with the least trauma through two incbions. 
There may be a few skilled surgeons who con, willi special instruments, 
satisfactorily remove tlie entire cartilage Uirough one incision, but we are 
sure this does not apply to the average surgeon w!it> ]»rforni3 surgery of 
the knee joint 

SUMMARY AND CONCLUSIONS 

The cases in which arlhrolomy of the kne-e lias Wen performed at the 
Ma;^o CUdIc for derangements of meniscuses llirough 1344 have been 
reviewed. This procedure has been carried out G04 times for GS5 patients 
who had the condition in question. 

The diagnosis of mcnLvc.iI injuries or abiiortiialilics can be establLshei! 
best by the careful taking of a history in which locking of the knee joint 
followed by pain and swelling is elicited. This triad was prevent in 70 |>er 
cent of our cases. 

Ill jjMP.v fwscs o! injur}' to ibc iBcniAOises there are associated injuries 
of the ligaments or of the surticuUting surface of the patella. In this group 
of patients the results of surgical treatment are likely to be considcnibly 
worse than among those jiatlcnts whose injury is confined to the semilunar 
cartilages. 

The results of excision of the tom portion of the cartilage and the 
results of excision of the entire cartilage were csacutially the same in the 
more recent of the two series of cases conccnictl herein. 
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HEREDOFAMILIAL CLEFT FOOT DEFORMITY (LOBSTER-CLAW 
FOOT OR SPLIT FOOT)* 

IIEMIV W. JIEYEHDIKG and JACK30X E. UrSIIAlV 

foot, iouictijiies kiiomi rfs “JoJ>sIfr-cJdW fool” or “.split fool,” is a 
r.irc congcniLiI dcforiiiily \\bich has a dclinitc tendency toward lierediLiry 
Iransiui&sion. There arc many variations of the deformity, and an exact 
or uniform description of it cannot he given, but the following general 
stuteincnls may be made. The usual deformity is one in which a cleft 
occurs at the second or third digit and eitcn<Js a X’ariable distance up the 
forefoot, perhaps involving even the tarsus, and is associated with a defect 
or absence of bones in proximity to the clcfL Tlie portions to either side 
of the cleft arc molded into a somewhat conical form, usually terminating 
in distorted joints and giving an appearance not unlike that of a lobster 
claw. Grand and DoJan iu t03H reviewed the c.vtant literature on cleft 
fcKit, rejiorted tlircc cases of their own and liolicviHl that all four exlreni- 
ilics show llic deformity, that the hands arc never defective in the absence 
of the deformity of the foot, nor is one fool ever deformed alone. The 
Nurialions in the degree of the Ucfc-ct are many and may Involve from one 
to four toca, occasionally including the tarsus. The digits most commonly 
affected are those adjacent to the cleft. Tiic first and 6flh toes in the 
majority of rases escafie. It is an invariable role that the provimal bone is 
never absent when a corresponding distal one is present. Of the metacarpal 
bones which remain, those bcanng terminal pbulaiigos are usually com 
siderabty thickcncil, while those which liavc no phalanges show hypoplusiii. 

In our review of the literature through lt)4a and m study of our cases, 
wehave found nothing in conflict with llie statements of Graitti and Dolan. 
The defonnitics of the hand which accompany deft foot are extremely 
variable, they include hands with wcbbe«l fingers, long thumbs, no lliuinbs, 
crooked thumbs, no fingernails, cleft fingernails, small fingernails and 
missing fingers. 

The etiology of cleft foot and deformities of the hand has been made the 
subject of study by many geneticists. Recorded in the literature are many 
instances in which cleft-foot anomalies have been traced through several 
generations. The cleft-foot anomaly may be explained as a mendelian 
dominant diaractcr in which the dislnbutioii and ratio of the affected and 
unaffected persons is in accord with a ^ngle gene interpretation. Tlie 
hereditary character is assumetl to be completely dominant over tlie 
normal condition. More males tlian females are affected, but there is not 
sufficient evidence to wairant cousideralioii of the character as a sex- 
linked, sex-influenced or sex-Uniilcd trait. 

Before an attempt is made to treat these eJe/t-foot anomalies for con«c- 
lion of deformity and to impro\e function, it is necessary to have roent- 
genograms made in at least two planes iu order to determine the exact 
bony structure present. The mere suturing of soft tissues after excision of 
Uie cleft may result in failure. In the feet proper, weiglit-bcaring is essen- 
tial, and to obtain this, osteotomy or excision of bone usually is required 

• From the American Joumsl of Surgery. 74 (Dec i 1917. 
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for permanent results. Care in preseiralion of the blooii supply to the 
remaining digits is necessary, fof iu these conUilions the blood supply to 
the digits often is anomalous. The postoperative dressings must be care- 
fully applied to allow for s-aelhug. The circulation of the digits should be 
observed frequently after operation and, on tlie first evidence of impaired 
circulation, the dressings should be loosened. The first indications of 
impaired circulation usually are pain and snelliiig, followed by cyanosis. 



Fig 83.— Left foot, ihowing: o, mMked hallus T^gus and flexion defonmly with busion 
orerlbe left great toe; congemlatfu^n of llie first metalarsal bone with iLe inlrmal rune- 
ifona bone; r, congenital fusion the cuboid, mkldie and external cuneiform and naricular 
bones; d, dktal articulation of the (outlh and fifth metatarsal bones with the middle phalanx 
of the filth toe. This drawing sbowx the actual funoa found at operation. 

With cold, clammy, sweaty digits. Elevation of the foot postoperatively will 
aid in teeping sweliiag to n minimuni. The retentive dressing, plaster of 
parts casts or splints which maintahi the corrected position resulting from 
surgery must be kept on until the bony parts have become firmly united. 
The use o! specially built shoes postoperatively often is required. In some 
cases in which the deformity is not severe, specially built shoes may be all 
that is required. 
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The following case illustrates the eleft-foot deformity and its surgical 
corrcclion. 

IIEPORT OP A CASE 

A vhUe boF fifteen jrars old admilled lo the Alajo Clinic on June 20, 1940. He had 
been bom with a congenital bilateral lobsler-foot (kf<mi)tF in vhich there was a cleft of the 
forefoot betaeen the first and fourth melalarsal bones, with congenital absence of iiiterveiiing 
structures. Tliere was also a congenital web between the third and fourth fingers of the left 
liaiid. IVheu the patient was six jears of age the clefts of the forefeet had been partially closed 
by a sunple plastic procedure, performed elsewhere, without any bony reconstruction. The 



Fig S4a — Preoperative lateral roentgenograms; 6, postoperative view of the same foot. 
The rudimentary joints appeariog in these roentgenograms do not show the extent of fusion 
found at pperatjoa. 

boy had been able to walk well and had suffered no pain io the feet until he was fourteen years 
of age. At this time ha had begun to rxpenejK* some pain from a "bunion” over the medial 
aspect of the head of the first metatarsal bone of Uie left foot. Accordingly, in the spring of 
16t5, a "bunionectomy" was performed elsewhere. After the operation marked hallux valgus 
deformity developed on the left, with a pmnful biuuon. The deformity of the great toe forced 
the patient to walk on the lateral aspect of the foot, holding the foot in some degree of inver- 
sion. The marked hallux valgus defornuly of the left foot, with its accompanying painful 
bunion and fixed invenion of the foot on walkiog; occasioned the patient’s vuit lo the clinic 
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l’h>'sical exatnination repealed congemUl absence of Uieaecond and tbird ineialarsal botics 
and the second, third and fourth toes in each foot, with a cUft in the skin between the first and 
fourth metatarsal bones. Old operative scars at the base of the cleft indicated where the prox- 
imal aspect of the clefts had been closed preTiously. Hallux talgus was not present on the 
right, and the toot exhibited no eversion or inversion on weight-beanng Marked hallux valgus 
with a bunion over the medial aspect of the head of the first metatarsal bone was present on 
the left (fig S3). The nature of the halhix valgus deformity was such as to cause dorsal de\ ia- 
tionof the first metatarsal bone and inver^onof the fool on walking. Slight varus of the fore- 
foot also was presenL Scars were present between the third and fourth fingers of the left hand 
as a result of operatii e procedures carried out elsewhere to separate a congenital web between 
these two fingers. Function was normal in the fingers, except for slight limitation of extrusion 
of the liiird finger. The remainder of the general physical examination ) ielded negative results. 

Roentgenograms of the feet (fig. 84o) revealed a congenital absence of the second and third 
metatarsal bones and phalanges of the second, third and fourth digits bilaterally. Congenital 
fusion of the navicular bone with the cuboid and middle and external cuneiform lionesaiid the 
inlenial cuneiform lione with the first metatarsal bone was seen bilaterally. Ruilimentary 
joints could be seen in the roentgenograms oullming the joints about the cuneiform Iwnesbut 
on examination they were found La be fused. On the left, marked hallux x algus with medial and 
partial plantar dislocation of the proximal phalanx was seen. Results of roenlgenograms of the 
thorax were negatii e. Routine examinations of the blood and unne revealed nothing abnormal, 
and serulogie exanunation gav e negative results. 

On Julj i. liHG, Osteotomy was carried out on the fourth and fifth raetatArsal bones. About 
three fourths of an inch (1.9 cm ) of the fourth mrlalarsalbone was excised; this pcnuitlrd the 
deformed lateral portion of the foot and fifth toe to be brought mesially and somewhat dor- 
sally \bout three fourths of the proximal phalanx of the great loc was resected and heavy 
sear tissue was mnoveil to allow suingisgof the great te« from its 30 degree lateral deformit} 
into proper alignment forward. \ dimple on the lull of the foot and a scar from the prev ious 
opentiv e incision were excised to facilitate approximation of the lateral and medial portions of 
the foot The patient preferred not to have the right fool operated on at this time. 

On the omtb poitopcratire day a cast extending from the toes to the knee wasapplledi and 
the patient was fKnnitted to be up on crutches and to return home. On .Viigusl 3, IDIG, five 
weeks poaloperatlvely, the patient returned fur reexamination. The cast was remuveii and the 
wounds were found to Iw healeil. There were a much improved wright-liearing surfuce and a 
inurr normal appearing fool than existed prior to oprraliuR (fig. S kt>). 

Tlie patirnt returned to Uie clioic on July 7, 1917, for ciperutii>n on the right foot, for he 
was very much pleased with the benefit denied from the operation ou Uic liit foul. Ifcncr, 
a umilar operalioa waa perforuied on llw right tool, alter which a cast was npiJinl The last 
was removed at ll>e end of three weeks, at which time the woumU lad hraW. with prinisry 
intention Tlie stildies were removed simI llie patient telunud home on July 3». ti)t7. willi 
lUstruitKins (O wear a cast, wliii li we applwl. for three rmt'itlis. 


BONE AND iOlNT CHANGES LN IIE.MOPIUUA WITH REPOUT 
OF CASES OF SO-C.VLLED I!E.MOPinUC PSEUDOTUMOR* 

lUU’II K. r.HOllMUlY AND REBD S. CLKllC 

The chaiigi'x scvii ii> joIiiU of |>crsaiis .xircclcil by lieiiiujihili.t arc 
fuiiiilijr to the iiievlical prufc-sioii. In Bdililion chaiigcx ttiny Ijc seen in tlic 
slvafts of lotvR Ijottca in aome caMts of Itemophilia. Such clian^'cs arc imieh 
Ic-ts frerjiiriilly seen than arc the joinl chatigea ami, in our c*\i>crience. are 
iiiorr s«"viTc mill rx**nlt in diwisicr in must iiislaiiiTs. Variimi .-nithor’i have 
stated their opinion regarding the frc<|ucncy of joint changes in Lemophilhi. 
Lyon-Sniith rcjxirtevl llut in TO per ecnl of lus hemophilic ]>aticiiU lieiiiar- 
* tltfvlgiiwnl of |>*i>er puIJivlinl m full in tlie Journal ’d Rone an,l Joint Surger}. •! ' 
ysp<4A) (July! 1911. 
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thnisis developed before the age of Iwo years. In more than 78 per cent 
of the patients foHovraJ by Tltoinas joint symptoms developed usually in 
clnltlhootl and in Miine of llie nmiaiuder tlie joints were .drectetl later. In 
.1 NcricH of se\fn( 3 -si\ patients with ficdiophilia cvunuuL-<i at the 3/ayo 
Clinic, forty-four, or 58 per cent, showed definite evidence of pathologic 
changes in the bones or joints. (There were in the files 150 cases in which a 
diagnosis of hemophilia iiud l>een made in the years 1020 to 1930 inclusive. 
K uli palu-iit ill (his htus was grades! I, 2, or 3 on the liasis of (a) history 
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of hemophilia among reiatises and (h) clinical and laboratory evidence of 
hemophilia. Only thosc patients with ratings of 2 or 3, that is, those with 
definite evidence of hemophtha, arc included m this series.) 

All of the forty-four patients in our series in whom pathologic changes 
dcvclopetl in (he bones and joiiils were males. The average age of these 
patients was 17.3 years. Wien first .seen here thirteen patients were younger 
than ten years; twelve from ten through uiiictccn years; tea, from twenty 
through twenty-nine; five, from thirty through thirty-nine and four, from 
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forty through forty-nine. The average age is fairly high because the 
majority of these patients presented themsches during the chronic stages 
for treatment of complications. The known age of onset of hcmarlhrosis 
ranged between four months and thirty-five years, witli the average being 
.ibout seven and a half years. 

Table 1 shows the joints first involved in thirty-nine of the forty-four 
patients and table 2 shows the comparative frequency of involvement of 
the individual joints. It is obvious that in our series weight-bearing joints 
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were more frequently involved than nonweight-bearing joints> and the 
knee was involved about twice as often as any other joint. Of the {orty*four 
patients with hemarthrosis ten, or 23 per cent, had single joints involved 
while 34, or 77 per cent, had multiple joints involved. 

In this group of cases were included six patients with unusual bone 
changes, five of whom were known to have hemophilia and one of whom 
had some type of blood dyscrasia or hemorrhagic diathesis which was never 
positively diagnosed. The evlensive changes found in Joints ate familiar 
to those persons who are interested in hemophilia but our experience has 
led us to believe that tlic bone clmngcs such as are seen in these cases are 
much less frequently seen and are less familiar to all interested in the 
disease than are the changes in the joints. Previous reports in the literature 
of cases in which there were extensive bone changes similar to those we 
are about to report are as follows. 

Starker is cr^ilcd by Echtemaebt with being the first to describe such 
a lesion. In Slarkcr’s case of hemophilia a large tumor of the right thigh 
had developed; this was probed and a considerable amount of blood 
was evacuated. The patient died teu days later aud the following is from 
the jioslmortcm notes, quoted by EchlcmachL ‘’Erosion of the cortex and 
sponipQsa beneath an hematoma at the lower end of the femur. Ctdcificd 
connective tissue strands extended from the cortex to the elevated peri* 
oslcuin on Uic anterior surface. Ko evidence of neoplasm w'as seen 
histologically.” 

Ueinecke and IVolilwill reported a case in which there xvcrc extensive 
’'Ubperioslcal hemorrhages in a man, aged twenty ‘seven years, with 
liemorrluge into the knee. The disease ran a variable course but the iwlicnt 
died after three months in the hospital. A very complete rcjwrt of the 
Itosliuoricm findings was given. llocntgcDograms showed erosion of the 
Iwnc *‘i« seen in cases of aucurj-sm against vertebrae or sternum.” The 
dugnosU at uecrop*y was: ‘'HcniarUirosU of the right knee, llouc erosion 
on Uic medial condjlc of the femur and tibia, new and old subperiosteal 
hlmliugs, anemia, acute lung emphysema. Slreptococccmia.” An cxccrjit 
from the extensive description of the microscopic findings is as follows: 
"Suriirising is the picture of the surface of the cortex. Here we see nowhere 
a continuous comiMCt bony la>cr. .\t Uic upper and lower edge of the 
hcnuiloma as well as where the pcriosleum is still attached and where it 
is lifted up by hematoma we find numerous bone spicules at times sur> 
ruunde^i by ostcohl.utf, attached to the bone and between Ihciii cellular 
Ikjuc nurruw.Ucrc and there still containing some pigmenlcclls,Thc Wrder 
bctwtvn this new bone formation and the old cortex is not asinooUi .surhicc, 
hut the '■{King}- »])icules are attached irregularly to the cortex and also 
im-pilarly enter cellular nurtuw spaces lato the cortex. 

"In the region in w hich the hematoma lies directly on Uic bone one can 
H-e how the blood, or rather the granulation tissue formed from the blood 
bos i>crforated the surface of the bone and entered into iL A fewr bone 
fragments have been separated by this process entirely and become 
necrotic, .krouod thc->e lo^t fragments as well as llie ones still connected 
with the cortex one finds giant cells with lacuna formation by erosion.”* 

l^ror and IVoodhall pre-wnted a case of a while boy, sixteen years ohl. 

* TruuUxius by Ui-.V U CvU. 
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vvi(b paiti and spelling of the right thumb of eighteen months’ duration 
which they believed “to represent the end stage of a traumatic hemarthrosis 
of hemophilic origin in a small articulation/' 

Becker reported two eases of “so-called resorption tumors” which he 
also called “hemophilic pscudotumors.” One of these lesions had afflicted 
a fifty-one year old man of a family knon'n to have a tendency to hemor- 
rhage. A few years previous he had received a kick in the thigh by a horse. 
This had been followed by the development of a large hematoma. ^Vithin 
nine months a tumor appeared and enlarged slowly. Exploratory operation 
was performed. \ tumor was found involving the muscle and extending 
down to the femur. The patient died thirteen days postopcratively, of 
tetanus. The pathologist’s report on the tissue was “proliferation of fibrous 
tissue containing blood pi^pnent next to foreign body giant cells and 
granuloma formation around foci of hemoglobin as well as lipoid containing 
cells.”* A second ease involved a twenty-three >ear old man, knoivn to 
be hemophilic, who had a gradual swelling of the thigh. Needle biopsy 
was followed by severe bleediug. The roentgenogram showed a well-defined 
radiopaque mass dbtal to the lesser trochanter. The cortex appeared to be 
ruptured, as would occur in periosteal sarcoma. Biopsy of a node from the 
inguinal region revealed many pigment-containing cells, but nothing else. 

Echtcruacht reported the ease of a while boy, thirteen jears old, who 
was u kno%vn hemophiliac with a history of repealed hemorrhages into 
various joints. lie was finally admitted with a painful swelling of the 
anterior surface of the left tibia just below the knee. This had followed a 
slight injury three months previous to admission. Roentgen therapy and 
trausfusiona failed to arrest the enlargement of the tumor and an explora- 
tory operation revealed an extensive hematoma. No neoplastic tissue was 
found. Finally a disarticulation through the knee was performed and death 
ensued. The specimen showed “large sub|>eriosteal hematoma with massive 
necrosis of the underlying bone and necrosis and infection of the overlying 
skin.” 

Among our six patients with unusual bone changes w ere one with involve- 
ment of the phalanges of the thuinb, one with involvement of the olecranon 
and four with involvement of the femur. In eimhcasc the bone involvement 
was monostotic. In all cases the most nearly adjacent joint was involved 
to some extent and there may be a reasonable doubt as to whether the bone 
changes were secondary to hemorrhages within the joint or whether they 
were due to primary hemorrhages within the bone or in the subperiosteal 
tissue adjacent to the bone. 

REPORT OF REPRESENTATIVE CASES 

Cafe /. — A wbite Exty, aged nine yeata firsl re^tered at the dinic on January 21, 1952. Tbe 
history was that four weeks previous to adniissioD the patient bad cut his right hand with a 
knife. The hand bad been bandaged tightly but heinorrhages bad occurred four times with the 
fonnaUonof hematomas in the palm of the hand. The patient was transfused four times llitfi 
transfusions and dressings, blowing was controlletl and the wound healed. 

The patient returned in Apnl. ISKU. He bad noticed ■ gradual enlargement of the right 
thumb over a period of eighteen months. A bluish discoloratioa had taken place (fig. &S). 
Roentgen therapy was given over the affected thumb. The patient again returned In June, 
1937. There had been a gradual enlargement of the thumb. Examination revealed a thumb 
four or five times as large as a normal thumb with a bulbous swelhng of the terminal pliaUnx 

• Translation by Dr. A. R. Pils. 
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ivlio ai'iiari iitlj li.iJ lu.l lniiioj>liiIw ami of three |Mt(.rial half Irolhcrs ^lio were noii- 
Uecdors. Tlic mother liad four hrotiicra who «m Lleeden and all died of hemorrliagea lieforc 
the age of tneiity*ri\c jeara. The patient thought hu loalerna] grandfather may liaie had 
heiuopluha The uiothcr’j* aistrr’a two sMi* hod beiuc^hilia and another M'>ltr had out hoh 
who Kaa a hlcedtr I i\e sistera of the uiullier liud sun* wlio were ii(iiiblicdi.M The imlieiil 
had one daughter and tmaoii ivlio were not Ueeden, 

At the firat ailmivsiou the patient gitse a history of repeated lumorrhages from the gums, 
cose, ami so lorlii, iisuafly etopfwd hy prcssuic. tt that tune tlie nglit hnee Has “stiff" hut 
there was no lustorj of trouUc uitli the tunur. 

At llie tune ol tJic patient’s secund admissioci lo Afinl, IlRfS, he uos referred hy a surgeon 
irho stati-d that he liad hrat seen the patient 6\e mootlis preiiously. after a fraeture of the 
right fciiiaral shaft. It Has (he oinnion of tlie nfemng surgeon, as well os that of (he patient, 
lliat the fracture was a cuniliineil trauinalir and palliologtc fracture. The roentgenograms 



Fig 87 fcase 2) a.— •Interopostefior and lateral vieirs of the femur fii'e montfu hefore 
admission in 11)38. 6 \iitrropostenur and lateral Mews of the femur renioied at iirerop'} 
The hone Has eroded estrrisiiely and sitnounJed hya moss of Ahrous trssue. 

slioucd an area of considerahly (cssened dmsity of the abaft at the site of the fracture (&s 
B7a) .V cast was applied for ten weeks hot no callus deseloped and another cast was appheil 
.tfter auotlier inters at of about tfie same time noeMilence of callus fonuation was noted ainf 
there was evidence of actual erosion througli the cortex. It was the opinion of the surgeon who 
referred the patient that the lesion "may liave been due (o areas of hemorrhage within tlie 
shaft," The patient gaie a liislory of frequent intramuacular hemorrhages within the thigh 
The patient relumed at intenats of from one to three mootfis dunug (he nest four and 
one-half}cars. Ateacb visit a transfusion was Usually given, a cast was applied lo the extremity 
from tlie groin to the ankle smi otcr this a walling eabper brace was uom 
At ttie time of hu last admission in Nosonber. 1912. the patient slated that he Iiad Iieen 
fairly well unPl two months before whrosaanethiiif in the leg seemed to give way; since then 
lie had had continual pain and he couM feel the frasmenls of the femur grate togetlier. 
Finally blood begao to seep through the cast ao be made a window in the cast and found an 
iikcr. lie stoppol work, received some plasme liaQafa.vH>ns and hoolly the bleeding from the 
ulcer was controlled. Further bleeding tookplaceand the patient received furtlier transfusions 
of plasma. Ills general condition tiecame worse and he feU weaker. 
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Examination on admission ^e^ealc^l two sinuaea on iLe lateral side of tlie knee nitli foul- 
smelling discharge and blood coming from than. Hoenlgenograms revealed nlmost complel* 



Fig 83 (case 3).~-Small area of absorptionutshaft of feisur: o, lateral vievr; b, anteropotlerior 
view. Ercaion ma; be noted on medial side of femur. 



Fig. 89 (case 3).— Specimea shovring extensive hemorrhage into knee Joint and into marrow 
cortex of fmut. 


JestrucUon of iJie femtir. Repeated trsn^tiaUMumere given Iml the patient grew progressively 
worse and died liurteen Aaj j alter admission. 
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Tlia following excerpU »re from Ihe protocol of Ibe postraorUm exacniruiUon. The right 
knee is ankjbswl at 180 .Icgrecs- There U an vktt measuring 8 by 4 cm over the lateral 
aspect of the lower third of the right thigh The margins are cohered with necrotic tissue 
(Gg. 87i). 

‘This ulcer communicates directly with a large canty extending upward to the juncUon 
of the upper and middle lluids of the femur and downward toward the knee The anlenor 
and lateral nails of tlie femur in Its lower t*o-lhirds are absent . . The marrow canty is 
greatly expanded with thimilng of the cortet in a niimherof places It is estimated that there 
are about 1.000 ex. of disintegrating clotted blood, apparently segregated in multiple loculi. 
particuUrly in the marrow canty. The femur u fractured at the juncUon of the imJdle and 
loner thirds, hut the fragments arc held together by a few hands of Chrous Ussue The right 

knee ]oiut u also filled willi diainlcgraliog Uood clots 

The section of the cyii wall shoivs a Chrous periosteum in which a few vessels are 
The undertjmg eortieal hone is thin and in tlie marrow spaces normal bone marrow is replaced 

by loose connccUie tissue with numerous blood lesicls ... 

“Section of the bone near tlie fracture shows numerous trabeculae of bone with fragmento- 
lion of hone spicules and intermixed with them areas of degeneraUng cartilage and solid 
masses of fibrous tissue, some of which b undergoing degencmtioo also. The marrow isnyper- 
plasUci with a great increase in all cell lines.** , , , 

Core a.-\ boy, ten jeari old. first regislrred at the clinic in 19i9 complaming of pnm aud 

swelUngof several idiots for eight years. A second admission in 18i9 and a third in 1 we 

0«U<1 but no .p.rfo te.locM ... gi..o. H. r.lun«d io 1037 on Tie loccmm.od.Uoo o7 . 
deotbt in his Lome community that be have three leelli estraelfd. One toolb was extra 
but the palicnla bleeding could not be rtopped in spit# of Uansfusions. adminisyation ol 
neohemoplaslin, epiiiepbnne packs and so fo^ On Ibefourlh day «e palunl died. 

Iloeatgenograms m^e in 1034 showed * desUuclive area in the lower portion of the eft 
lemur (fig. 88), On postmortem examination Ibe oval area of rarefaction in the cortex of Ue 
dislal third of the femur was found to be ibe sHe of a hemophilic bone ejsl ^at had developed 
during the previous su jean. Figure 89 shows the Uee almost completely filled wi^ 
orthage. The joint synoiial membrane was grorely tUekened 
dene* of hemosidenn deposits in many places There were hypertrophied 
UndIng into the inlra-srtioiUr spaces and in some places the joint cartilage was markedly 
thinned. 


The six cases reiiorlcil in the coinplclc paper in some detail seem to e 
examples of the so-callcd hemophilic pscudotumor. These cases are 
to those previously noted in the literature. One is very similar to tliat 
reported by Firor and Woodhall. In one other case the olecranon was 
involved; unfortunately we have been unable to trace this patient and 
cannot tell what changes have developed. In four cases the lesion mvoivcd 
the femur and all of these patients are now dead. Ihree died from t^e 
effects of the pseudotumor of the thigh with subsequent fracture of 
femur, erosion of the mass through the skin and termin.al hemorrlmge with 
infection. In one the patient died of hcmorrliage following a tooth extrac- 
tion but the changes in the roentgenogram and the finding at necropsy 
would indicate the beginning of a process similar to those which developed 
in the other cases of “pseudotumor*’ of the thigh. 


17 
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OSTEOPOROSIS OCCURRING DURING POTASSIUM 
THIOCYANATE THERAPY FOR HYPERTENSIVE DISEASE* 

JOHN J mxi UKY, KU(J.\U .V. IIIXKS. Ju. am» HALl’U K. (IIIOHMLIA* 

After the extensive use of potassium thiocyanate in the treatment of 
b>'pertension, occasional instances of osteoporosis ami arthralgia «cre 
noted. Since no previous description of this phenomenon could be foumi, 
a further iuvestigaliou was undertaken. 

The records of 5,000 consecutive patienta with liypcrtension \\ho liacl 
l>qpn seen on tno or more occasions at the ifuj'o Clinic in the period 
to 1944, inclusive, ^^e^e reviewed. Potassium thiocyanate had been given 
to 360 patients of this group. Unexplained osteoporosis occurreil in .seven. 
Since 1944 there have been four additional patients with this syndroine. 
No historj’ of trauma or jnjurx* at onset could be elicited fnim these 
patients. One or more extremities, usually the lower, were involvcxl. 
Patients with involvement of the spine or jielvis were not includctL its 
senile osteoporosis could not be excludoil- Similarly omitted were those 
who had a diagnosis of chronic infectious arthritis, iwriarlhritis, rheumatoid 
uTthtUis or fibrosilis. Unexplained osteoporosis was nut ubscrs^ctl in iliu 
group of more than 3,000 ]uticnts with hypertension who were not 
rcccis'ing potassium thiocyanate. 

CLINICAL DATA 

The incidence of ostcoporo&U in the group of patients who were receiving 
potassium thiocyaiuite therapy was approximately 2 per cent. There were 
six women and five men. Tlicage ranged from forty-six to sixtj -eight years, 
averaging 30.3 years. The do&igc of the drug varied considerably during 
the course of trcatnieut, but was usmilly in the range of C to 9 grains 
(0.4 to 0.0 gm.) daily. Onset of syiuptoius associated with the ostcojiorosis 
generally occurred in three to six monlKs after adniinislratiou of the drug 
was started. The symptoms consisted of (1) jxiin on use of the extremity 
which l>cgan insidiously and gradually inCTca>e<l in severity and (2) subse- 
quent mild swelling of the joint or joints involved, but with no acute 
infioimnatory reaction. The severe cases simulated those of extensive jhisI- 
traumatlc osteoporosis. Roenigenogruiiis, which were limited to the in- 
%'olvcd regions, revealed mild to marked diffuse osteoporosis. 

Active therapeutic measures directed toward the osleoi>orosis were 
carried out in sc\cn giscs while Uiiocyaiiatc therapy was being continued. 
These consisted of physiotherapy, actixe and passixe movement, shoe cor- 
rections, walking-casts, clastic bandages, and preparations of calcium and 
phosphate for oral use. Sjroplums continued to progress dc'pilc these 
measures in six giscs. Slight improvement over a period of several months 
xvas noted in the seventh cose under such measures, and the rate of iiujirove- 
ment was accclcratGl when administration of the drug was slop^K-il. 

Cessation of i>oLassium Uiiocyaiiate therapy na.s follow g 1 by relief in 
cx'ery one of the eleven cases whether or not sjwcific measures of trealnieiiL 

• .XhruJftuKnl ol paper pulilutxst m full in tlw .tnicriraii Journal irf l)ic Alnikat Kitucra. 

(.Mai) taia. 
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were U!>e<l Iiiii)ro%cinciil was gcucrall}* cvidcnl in two to three months 
anil complete in five to seven months. Administration of the drug was 
resumed in four instances. In l\\«casesllicrc«as no recurrence of sjmptonis 
or of ostisiporoMs. S^inplnnis rccnrrwl m the other two but were again 
relieved when thiocjauute lhenip.\ was onec more discouliniied. 

The thiuc.vanalc levels in gcncnil \aric<l considerably in dilfcrent 
paticiibs and m the s.iinc ]i<itH‘nt from lime to lime. 

The value for biiwd urea was wilhin normal limits iii all cases. Tiie 
blood uric acid level was normal in four cases. The sc-dimentation rate was 
elevated in two of liie ehw en cases, but remained so after complete recov ery 
in Ixilli. Tlie serum iihospliale level was determined in four patients and 
the blooil alkaline jihosphatase in llirec. All were within the usual range of 
iioniiul. The scrum calcium level was ilclerininei! in five instances, being 
wilhin uorinal limits in liiree and slightly liclow imrinal m two. In one of 
llie.se a urinary Sulkowilcb test gave a grade 4 reaction (graded on the 
Iwsis of 1 to 4, in w hich I represents llie least, and 4 the greatest concentra- 
Uou of «dciim0. 

CO.MMENT 

Xo cause for this ijndrome other Ilian thiocyanate therapy could be 
found. Trauma at the onss'i was coiisislcnlly dcniwl. One patient sprained 
the involved ankle shortly after the initial apjiearance of symptoms and 
this sprain markedly aggravated her discomfort. No other therapeutic pro* 
cedurc was instituted for any significant jieriod of time during the develop* 
ment of the osteoporosis in any case. Concurrent, but probably unrelated, 
conditions occurred in two p<itients. One consisted of a diarrhea beginning 
two toonlhs after the onset of sjiuptoins. The other was a burn of the 
thumb with secondary infection. SulfaUiiazolc treatment was administered 
to the latter patient in the interval just jireceding the appearance of 
symptoms; however, the osteoporosis m this case involved the ankles. No 
evidence of renal insufficiency was noted in any of these jutients. The 
IK)s.sibiniy of a local vascular accident with overcompensating collateral 
circulation and bjperemia was suggested as a c.«isc for the osteoporosis. 
The absence of this sj ndrome in more than 5,000 consecutiv e patients with 
liypcrlcnsion who ilid not receiv c potassium thiocyanate makes it extremely 
unlikely that a complication ol the by perleiisivc disc.ise was llic underlying 
cause of the osteoporosis. 

The following evidence suggests that the osteoiwrods was a result of 
thiocyanate therapy: (1) there was a suIBciciil lime interval between in^f'* 
lulion of the drug and onset of symptoms: (^) iinjirovcincnt was noted iii 
a reasonable period of time after discontinuance of llte drug, whether or 
not therapy was directed at the osteoporosis; (3) in six of the seven cases 
the usual specific therapeutic measures failed to halt progression of the 
osteoporosis so long as potassium thiocyanate therapy' was contmuixl, 
(4) increase m dosage of the drug in one instance resulted m an aggravation 
of symptoms within a few weeks and (5) resumption of use of the drug 
after recovery produced recurrence of symptoms in two of four cases, with 
relief after the drug was again discontinued. 

A mode of action of the iwlassiuiu thiocyanate must still l»c presaged. 
^■o marked lowering of blood pressure was noted consistently. Ihe osleo* 
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porosis occurred far too infrequently to be the result of a direct action of 
the drug on bone itself. 

Potassium thiocyanate therapy has been used in more than 100 cases 
of severe migraine without the production of any syndrome such as that 
of osteoporosis. E\ndence at hand at present seems to favor a slight but 
prolonged interference with calcium metabolism as the mechanism of the 
production of the osteoporosis. The actual dosage of the drug is small, 
although it is in excess of those of aluminum and iron nhich have been 
recommended in different types of bone malacia. In the presence of ade- 
quate calcium intake and normal metabolism, such a slight interference 
with calcium metabolism would scarcely be sufficient to produce osteoporo- 
sis, and it has not occurred in the migrainous patients who represent a 
younger age group. However, should there be a tendency to a negative 
calcium balance which is so often found in individuals of the age group 
with which this report deals, then any additional deficiency in calcium 
metabolism could produce such a picture. The finding of subnormal values 
for serum calcium in two cases and of a grade 4 reaction to Uic Sulkowitch 
test in one case was further suggestive evidence of tins mechanism. Thus 
all knon n factors, including the time element both for production of and 
lecovery from this syndrome, tlie infrequency of occurrence of the syn- 
drome, the dosage of the drug and the group of mdivlduals dealt with, were 
consistent with a minor additional interference will) calcium metabolism. 
Further investigation along these lines is being carried out nt present 
Regardless of the mechanism of production of ostco]>oros!s, one should 
be cognizant of the occasional occurrence of this condition and should 
insure adequate calcium intake in mdividuals who arc taking potassium 
thiocyanate. The use of this drug in the presence of a fracture may be 
inadvisable, not as regards union of ibe fracture ‘nhich is a local affair, 
but because any interference with calcium metabolism in the presence of 
an increased calcium requirement might precipitate osteoporosis. Potas- 
sium thiocyanate therapy may similarly be contraindicated in the presence 
of bone malacia, such as senile osteoporosis or osteitis deformans, as use 
of the drug could cause further increase of dccalcification and aggravation 
of symptoms. 


A. MALLEI IN THE PERFORMANCE OF SURGICAL 

PROCEDURES ON BONE* 

HENRY W. MEYERDING 

A mallet which I designed in 1915 bos been widely employed in the per- 
formance of operations on bone, for many' years. This bone mallet has 
been modified so that it is more effective by' giving it more weight and more 
strength. The advantage of Uie new type of mallet is that the surgeon is 
able to watch the cutting edge of the chisel and accurately gauge the force 
of the blow with a minimum of effort and without striking bis hand or 
tearing his glove. This mallet bos sufficient weight so that it can lie grasped 
* .tcceptfd bjr tbe Atnerican Joura«l of Suigeij. 
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cloic to the head and a light blow imported to tJje chisel or it can be grasped 
Itirllicr toward the end of the handle and still by ■wrist action the mallet 
strikes sufEcicnlly hard to give any desired force. Wrist action is all that 
is required because of tlic weight of the mallet. Furthermore, this mallet 
is made more conical in shape so that it may be used to imparl the force 
of the blow directly through the chisel and thus it does not tend to divert 
the cutting edge. In other words, it perinita the surgeon to strike the head 
at right angles witl) the chisel and in the center of the head of it and at the 
same time to keep his eje on the cutting edge. I have often seen surgeons 



atlemptuig to work with too light a hummer and in striking the chisel 
forcefully they miss the head; a light iiislninteut makes the operation more 
difficult and there is danger of sustaining injury to the hand or glove or 
both. 

The new mallet is made of an alloy which does not tarnish and is thicker 
and thus stronger at Uie base of the head than the one described previ- 
ously. It should last a surgeon for an indefinite period. It is Sf inches (22.2 
cm.) in length, weighs 2 pounds (0.9 kg.) and has a handle that is hex- 
agonal which facilitates grasping and holding it firmly (fig. 90). 
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DIAGNOSTIC CLINIC; DIFFERENTIATION BETWEEN 
“PSYCHOGENIC RHEUMATISM” AND TRUE 
RHEUMATIC DISEASE* 

PHILIP S. IIKNCII 


The most common rheumatic diseases arc (1) osleo-arthrilis, u nuisance 
but not a calamity; (2) rhcumHlouI arlliritis, the most crippling of the 
chronic arthritides, and (3) primary fibroaltis, a i>eriarticular or intra- 
muscular condition ^hich pr^uces aditiig stiffness of joints or muscles 
but which produces no intra-articular disease. Patients with fibrosilis might 
be called “rheumatic,” but not “arthritic. *’ 

Another common condition, “psychogenic rheumatism” {psyclioneurosb 
affecting the musculoskeletal sj stem), must be distinguislinl from the first 
three because, under certain circumstances, it may be mistaken for one 
of the other conditions. 

OSTEO-AItTHRlTlS 

Osleo-arthritis is a composite of (1) degenerative chondritis. (2) hyper- 
trophic and destructive (more hypertrophic than dcstrucliv'c) ostcitLi of 
subchondral bone, and, in addition, (3) secondary fibrositis, generally of a 
mild degree characterized by aching stiffness of the nnisculofibrous tissues. 

This is an aging process. The cartilages degenerate; Ihc underlying bone 
reacts thereto. Also the muscles and Ihc fibrous capsule of joints lose tJieir 
resihencj' to a certain degree, a process called “secondary fibrositis.” The 
latter docs not produce significant muscular spasms or atrophy or fiexion 
deformities; in these ways it differs notably from the sccond<iry fibrositU 
of rheumatoid artliritis. 2dost important of nl). the synovial membrane is 
not significantly affected in osteo-arthriUs; it does not prolifcmle or 
produce hjdrops or pannus. Ilcnce in uncomplicated osleo-arthritis we 
do not see boggy hvdropsical swellings, flcaion deformities, and fibrous or 
bony ank^’Iosis. Since, as a rule, there is no systemic liiscase wc note no 
constitutional or humoral rcaclions: no elevation of .sedinicntalioii nttes, 
no anemia or loss of appetite and weight. The absence of these features is 
iiiiporUint and helpful in diagnosis. 

BUEUSilATOID ARTHRITIS 

llhcuniatoid arthritis os a much more widespread disease than is osteo- 
arthritis itheumatold arthritis is a compositcof (1) a proliferating synovitis, 

(2) an atrophic nonsuppurative epiphyseal (subchondral) osteomyelitis, 

(3) a iifslrucUve cliundritis (from inflammation, not degeneration), (4) a 
subchondnd osteitis whicli is more destructive than hypertrophic (in con- 
trast to the ‘ ustcilis ' of osteo.4rthritis which is more lij'pcrtrophic than 
destructive), (5) a .secondary periarticular and Intramuscular fibrositis and 
(C) systemic disease. The presence of the last condition is imjiortaDt and 
helpful ill differential diagnosis; the constitutional and humoral abnormal- 
ities indicative of this systemic disease are often present very early in the 
course of the disease. The sedimentation rale is incrcasetl in about 90 per 

• AhiUict of p«per publi»hed ia tuU in Post^duale McJicme. ;.4C0-4(iC (Junr) iai7. 
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cent of case*; llic palicut iiMially lias a liyjjocliromic uiicinia x>-ilh a mod- 
erate reduction in licmoglolun and erythrocyte count and some loss in 
weight and aiipelite. 

Tlic diagnosis in rhcumatui(i arllmlis is based primarily on the objective 
findings (a relatively afebrile jxilj-arllirilis with early articular swellings); 
tlio constitutional reactions occur fairly early and in due time, the roent- 
geuographic abnormalities. 

CltlTEllU FOR A DIAGNOSIS OF ARTHRITIS 
'I'o make a definite diagnosis of rlieuiiiatoid or of ostco-arUiritis (or any 
other type) jou must have oneor Uso or three of the following: (1) physical 
signs such as the definite swellings as seen in a case of rheumatoid arthritis 
or llic osseous no<lular e/ilargcnicnts of ffeberden’s nodes in n case of 
osleo-arllirilis; (2) constiluLional reactions; (3) roenigcnographic changes. 
.\s for '‘swellings," you must not lake the p:itient‘s word; you must verify 
them. 

NATURE OF FSVCIIOCENIC RHEU.MATISAI 
l*8jchogcnic rlieunmtism is the musculoskeletal expression of functional 
disorders, tension stales, or ps>choncuroscs. e<]uivalciU to the functional 
symptoms rcfcrrcil to oilier systems. I’s.xchogeiiic rheumatism is one of 
the commonest causes of uches and pains in muscles, joints or both. 

In most cases of psychogenic rheumulism there arc only a collection of 
subjective sympluins without objective manifestations, but at times you 
actually sec objcclixc munifestalions. In the Army such cases were rather 
numerous. 

DIFFERENTIATION IICTWEEN PSVCHOGENIC RHEUMATISM AND FlCROSITIS 
Most of the Vi'etirrw of psychogenic rJieumalisni in civilian hfc do not 
ha\c objective changes, merely subjective complaints. Because of the 
absence of objective signs and of constilulional or roentgenograpluc reac- 
tions, such instances of psychogenic rheumatism can be rather readily dis- 
tinguished from rheumatoid or oslco-artJiritis. But since the manifestations 
of fibrositis are also largely subjective, tlie distinction of iisychogenlc 
rheumatism from fibrositis is less easy and may require a ralbcr detailed 
analysis of symptoms. Recently, iiiy colleague at the Army and Navy 
General lIos[iital, Jfajor Eiiwanl Boland, aixl 1 tabulated the chief 
diffcrfenccs between the two conditions (tabulation). 

FACTORS UNDERLYING PSYCHOGENIC RHEUMATISM 
hat arc some of the basic difficulties wbhdi underlie the production of 
psychogenic rheiimalisin? Ixit me dte some of the basic difficulties present 
in my latest thirty’ civilian cases. Hicsc difficulties were derived from or 
concerned the following' .a stern parent interfering with a child’s social 
ilex'elopmcnt; .m unit {tractive girl dominated by lier protective mother anil 
.ifr.iid the boys were p.i'slng her by; a j»cr«n who previously was ‘‘impris- 
oned'* by her p.ircnts and who considered herself “imprisoned” by her 
in-laws; a vclemn forced by the housing shortage to fixe with in-laws 
(enough U> give anyone psychoncurosis!): * common Ainericuu trouble — 
“one xacation in ten years"; sexmd iin|iotence of the patient or the uiariUl 



DHTERESTIATION BETWEEN FtBIMJSniB AAD “PaTCflOGENtC RhEUMATISU”: GENERALITIES 



FIbrositis, primary type 

‘Tsychogenic rheumalism” 

General attitude ( 

^Cooperative, eaniesl, "objec- 

Tense, anxious, “subjective," 
defensive, antagonistic 

Chief complaint ‘ 

‘Joints hurt and fee] atiS" 

“Can't quite describe it, doctor. 
It's like...” 

Chief symptoms 

\chlng, soreness, stiffness, faUgue 

Burning, tightness, weakness, 
numbness, tingling, queer or 
tired sensations 

Time of day when ! 
symptoms are worse 

Morning and/or late afternoon 

Inconslant — often continuous 
day and night 

\ggTa\atioD or amelio- 
ratioD dependent on 

External or physical enriroo' 

Internal or mental environment 

Effect of mental preoc- 
cupation. (theatre, 
morie, bridge, etc ) 

No deffnile relief, symptoms in- 

Often marked relief but perhaps 
“pays for it afterwards” 

Symptom Anabax 

V. Pain- 

Amount 

Constancy 

+ to -h-h 

Varies in intensity during day: 
worse in momuig. better at 
noon, often worse again later 
in day 

Hours or days 

Remissions, etacerbatlons 

Anatomical 

May not migrate; if so migrates 
in anatooucal fashion 

Worse after much rest Gelling). 

More marked in early morning. 

Belter after mild exercise. 

.\AI. on waking: 0 to + 

P.il. ++ 

“DisabiUiy causes fatigue” 

-f- to 

Tendency to be constant, “bad 
all the time” 

Duration 

Location 

Migration { 

2. hliSnesi 

3. Fatigue 

Momentary or constant, “uu dif- 
ferent,” getting worse. 

Often not anatomical 

Bisam, hemalgia, etc.; may fol- 
low no anatomic pattern 
Minimal or not present. 

Jelling not characteristic. 

Early A.M. + to +++ 

May be constant 
“Taligue causes dUobitily” 

Effect of rest 

.Uler prolonged rest— worse Gel- 
ling) 

Improvement or no effect 

Effect of exercise 

Belter, “limWrs up” 

tVorse during and after 

Effect of applied heat 

Temporary relief — Lours 

Variable — often worse 

Effect of weather 

orse when cold and damp, 

“W lather prophi 1 .” 

Variable 

Effect of therapy : 

In general 

I’atirnt'a altitude 

Physical therapy 

Temporary relief 

Allnuts relief 

Temporary relief— Iinura 

Temjiorary relief 

“Nolbing helps me, doctor" 
DeCcs Gudliiga cure 

Usually DO relief (aspirin futil- 
ity), or “never Irii^ it” (as- 
pirin inutility) 

\ariaLle— often worse 

Ite^poiise to examloa' 

• Cuuperatire, lenJetnesi consis- 
tent 

Fearful, resistant: “tnuih me 
not" reaction 

“Extras'* (assoctatct 
functional com 

plaints) 

1 0 to -f- 

■Mo -f-M-t- 

Riurre limps and postures. 
Iiradaches, globus hystericus, 
sighmg respirations, precor- 
dul pains, insomnia, iienous- 


From licncli* P, S. Aod H* W.j TIlc QiAZugcount of chroiuc Arthrilis And other 

rUumAtydiWAw* AinotiE •nUien ri (bo United fcUte* Army. Ann. Int. Mtd. #{-80S-62i 
(May) 19t«. STM 
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partner; June-December marriages; a spinster who had given up marriage 
to care for her mother whom she had thereafter unconsciously come to hate; 
fear of an unfaithful drunken husband; a patient whose relative had died 
of ‘‘rheumatism” and who feared that bis own “rheumatism” might also 
be fatal. 

Arc not all these factors simply different kinds of fears and frustrations? 
The family ph^'sician, with his iolhnatc knowledge of the jrersonality and 
relationships of his patients, has a unique ability to spot such etiologic 
factors. To the cslcut that the general practitioner or internist or rheu- 
matologist has a jisychiatric approach he may be able to uncover the basic 
causes and try to help the {xtllcnt to rectify them. But to discover and 
alleviate these causes with a large measure of success usually requires, 
sooner or later, the scr%ncc3 of a psychiatrist. 

“Ilhcumatism rcmcilics” arc of little or no avail except as they constitute 
mild (and generally inadequate) forms of psychotherapy. These miserable 
souls (and it is a matter of the soul or spirit more tlian of tlic soma) deserve 
something much more effective than lonsillecloroy, heat and aspirin. The 
results of psicbiatric treatment are often most gratifying. But the first 
mo%e in the direction of adequate treatment is the recognition by the 
physician and the ucccptancc by the patient, that the latter has the condi* 
lion, psychogenic rheumatUm, which I have attempted to describe. 
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TRELVTMENT OF ESOPHAGEAL VARICES BY INJECTION OF A 
SCLEROSING SOLUTION' 

IIER^LVN J. MOCRSCIl 

In 1040 I reported on my experience nith the treatment of 

esophageal varices hyinjcclioa ota sc\eroAtngso)ulion through aa esophago- 
scope according to the lochnic of Crafoord and Frenckner, and in 1941 I 
reported on eleven eases in nhieh this method of treatment liad been used 
In Ujc latter paper it ivas stated that although the results were encouraging, 
sufficient liino had not elapsed to permit dclemiination, with accuracy, of 
Ihecfficicy of the procedure. In this paiwr I am reporting on luy experience 
to date with this form of treatment. 

The present study is based on ten of the eleven original cases reported 
in 1941, one case having been discarded because of lack of follow-up, and 
on twelve additional eases, a total of twenty-two cases. The patients in all 
cases were foKowed at least three jears. For purposes of study, the eases 
were divided into three groups. The first group consisted of those cases in 
which the patient bad undergone splenectomy for Banli’s ^ndrome or 
so-called portal hypertension and in whicli massive gastro-inlcstinal 
bleeding was the presenting complainL The second group consisted of cases 
in which the esophageal varices were secondary to hepatitis and in which 
no surgical interference had been at templed. The third group was made 
up of cases of Banli’s syndrome in which treatment of esophageal varices 
by injection of a sclerosing solution through an esophagoscopc was started 
first and splenectomy was performed during the course of the treatment. 
Massive gastro-inteslinal bleeding was also the presenting complaint in 
all the eases in groups 2 and 3. 

Sixteen of the twcnt>’-two patients were in group 1. The first six cases 
were included in the report of 1941, Eleven of the sixteen patients were 
men and five were women. The youngest patient was eleven j ears old and 
the oldest, sixty-one. Thirteen ol the sixteen patients had suffered from 
gaslro-intcsUnal bleeding before splenectomy. In all sixteen cases hemor- 
rhage since splenectomy had been copious; frequently one or more trans- 
fusions had been required. The frequency of occurrence of hemorrhages 
varied from once a month to once a year. 

Eight of the sixteen patients in ^tiup Z have had no further bleeding 
since completion of their injections. The time that has elapsed since com- 
pletion of their treatment varies from three to seven years. The patients 
in all cases have been permitted to resume their normal activities but they 
have been urged to avoid sudden sev’ere exertion and, most important of 

* Abriiigment of paper published ia fuU m the Journa! of tbe American ^fedical Assocution. 
/J5.-7M-7S7 (Nov. ii) 1917. 
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nil, to remain at rest, should they develop an acute ititccUoii of the res- 
piratory tract, until the infection has completely subsided. An acute infec- 
tion of the respiratorj' tract is fre<iuently found to be a precipitating f.actor 
in bleeding from eaoi>hageal varices; this is due to the esophagitis that may 
jccompan\ •,ucii an infection. One uomaii til this group ha.s undergone a 
normal confinement uilhout cvhlence of bleeding from the esophageal 
varices 

Eight of the sixteen patients in group 1 had further trouble after llicir 
injections, and treatments in these cases have been clasdficd as failures. 
Fi\e of these patients died; two dietl of massive gaslro-inVestinal blceiling. 
one of hepatic insufficiency, one of a cerebral lieniorrliagc and one patient 
at home of an unexplained cau.se.^ Three unsuccessfully treated paticiil-s 
who are still living have continued to suffer from gaslro-inlesliiial bleeding. 

The second group of cases consisted of three patients. In this group, two 
of the patients have obtained satisfactory results from their injections and 
have bad no further bleeding. Tlic third p.'itient died of a gaslro-inlestinal 
hemorrhage after haxing been free of Weiring for tlirce years following the 
injections. Two of these cases were Included m the original report in 1941. 

The third group of cases comprised three p.iticnts with BanlTs sj'ndroine 
who were sulfcring from gastro-intestioal bleeding. Two of Uic cases were 
reported previously. In these cases injections into the esophageal x-arices 
were started before the «pleen was removed but splenectomy was per- 
formed in the course of treatment of the varices. Tliese were cases in which 
enlargement of the spleen was not apparent at the outset of treatment but 
was noted during the course of obscrx’atlon. Two of the three patients have 
had no further gastro-iolcstiual bleeding three and a half years and six 
and a half years, respectively, since the injections and splenectomy. Tlic 
third patient has continued to have epis<^cs of severe gastro-inlestlnnl 
hemorrhage. 

A review of the three groups of cases shows that satisfacloiy results 
were obtained by injection of a sclerosing solution into esophageal varices 
through an csopliagoscopc, for the control of gnstro-inlesUnai bleeding, in 
twelve of the twenty-two cases. Sis of the unsuccessfully trcatevl palient-s 
hav e died, three of gastro-intcslinsl bleeding, one of hepatic insufficiency, 
one of cerebral hemorrhage and one of an indeterminate cause. The four 
remaining unsuccessfully treated palieuls have continued to suffer from 
spells o! gastro-intcstinal hemorrhage. 

The question presents Itself as to why certain patients suffering from 
gastro-mtestinal hemorrhage from esophageal varices obtain satisfactory 
results from the uijection of a sclerosing solution, while others do not. The 
age or sex of the individual was found to be of no importance in this respect. 
Tlic duration of the p.ilient’s trouble and the frequency willi w Inch gaslro- 
intcsliiiul blcciUng occurred w ere likewise of no importance. 

It might l>e anticipated that Ibc patients whose esophageal varices could 
not l>e ilciiionstrated on rocnlgenolopc cxamin.iti(>n would be the most 
suiLibIc ones for injection therapy. Tlus expectation, however, was not 
borne out by the results, for in only throe of the successfully treated 
I>alicnts were no varices seen on roentgenologic examlualioo of the 
esophagus, while in five of the unsuccessfully treated patients no varices 
were seen on roentgenologic examination. 
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U was soon noleti that on roentgenologic examination of liie esophagus 
and stomach in the cases in which gastro-intcstinal bleeding continued 
after treatment of the esophageal varices by injection, varices occasionally 
were found in the cardiac end of the stomach as well as in the esophagus. 
In the c.ises in which the injcclioiis were fohoned hi' .satisAictorjc results, 
varices were never deinonslrable in the cardiac end of liie stoniacli on 
roentgenologic examination. Ite.'iiizing Unit csojihagcal varices can be over- 
!f>oketl on roentgenologic cxamtnalion of the esophagus, it seemed more 
than likely that varices in the cardiac on«l of the stomach could also escape 
iletcctioii by this method of cvannnalion. Six of the ten unsuccessfully 
Ireatc*! patients were found, on gaslroscopic examination, to have gastric 
varices, fn two of Uicsc six eases rocnfgcnoscopic examination of the stom- 
ach had failed to reveal the varices; in both of these eases (he diagnosis of 
gastric I'aricos w'as coufir/ned at necropsy. Only one of the succcss/nlJj' 
Ircatoil patients in this study was submitted to gaslroscopic examination; 
this examination failed to reveal vanccs in the cardia It is now a routine 
for me to perform a gaslroscopic examination on every patient in whom 
the Irealmenl of varices of the esophagus by injection is contemplated. So 
far the jiroccdure has been employed without untoward incident. 

That bleciling occurs from gastric varices and that the sclerosing of 
esophageal varieex in a case ot this tj|>c is of lit He value are well borne out 
in two cases in group 1. One patient had .sulfcrcd repeatedly from severe 
gustro-intestinal hemorrhage. Although roentgenologic examination of the 
esophagus failed to demonstnate esophageal varices, esophngoscopy showed 
tliem to be present up to the middle third of the esophagus. In spite of 
repeated satisfactory inj'ections the patient continui^ to have gastro- 
inlcsliiial bk-ctling. Suspecting the presence of gastric varices, I performed 
gastroscopy and found varices in (hecanliaccnd of the stomach. It scema) 
obvious that further injections would bo of doubtful value. Some weeks 
later the patient lost copious amounts of blood by bowel and it was impos- 
sible to control the bleciling. On esopliagoscopy no bleeding jioinl could be 
found in the esophagus, but when the esophagoscope was introduced into 
(he stomach approximately a pint of blood was regurgitated through Uie 
inslnimenl. In spile of all restorative measures that could be employed, 
the patient continued to bleed and ilicd scx'eral flays later. -U lUTropsy 
varices were demonstrated in the esophagus und the cardiac end of the 
stomach, anti the bleetling point from which the fatal hemorrhage occurred 
was identified as gastric in origin (fig. 91). 

Another patient also suffered from u gastro-inlestinal hemorrhage which 
resulted in death; at necropsy the bleeding point was found to be a gastric 
varix (fig. 9'2). It is readily apparent that the presence of varices in the 
cardiac end of the stomach b a contraindication to the injection ty pc of 
treatment of esophageal varices. 

It is interesting to speculate as to what occurs in Uie esophageal varices 
after injection of a sclerosing solution. Samson .and Force reported that 
in a Case in which treutinentof esophageal varices by injection of a sclerosing 
solution through an esophagoscope liad been carried out. the veins were 
found at necropsy to be well sclerosed. Trulle and Trollc, however, were 
unable to eleinonsirate such changes in one case of e'sophageat varices in 
which monoetlianolaniineoleatc (v'urcx) was used as the sclerosing age-iit. 
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Fig 91 - — Lavw «a<d o( euphagusutd cardiac «Dd ot «u>ffiacl> b rare 15. 



Fig. 9i . — SecUoa through Llecdjng point u gastric mucosa showing opemog of vessel into 
gastric lumen (X13}. 

Oa esopkagoscopic exammatloa foUowiDg satisfactory mjectioa of tt 
sclerosing solution of sodium morrhuate into esoplmgcal varices, a diminu- 
tion in the size ol the varices will be found to have occurred- This finding 
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iias b«cn corroboralcxl by Crafoord and Frcnckncr, Samson and Force, and 
Patterson and House. In Uiis study, in two of the cases in which death 
occurred and in wiiich postmortem studies were available, the vessels in 
the wall of the esophagus were found not to be obliterated. A definite 
perivenous fibrosis willi thickening of the intitna was noted (fig. Oi). Such 
changes would naturally aid in making tlic varices less subject to perfora* 
lion, with resultant bleeding. 

In suitably selected cases of esophageal varices in which there is no 
e.xtcnsion of the varices into the cardiac end of the stomach, satisfactory 
results may be expected from injection of a sclerosing solution into the 
varices through the csophagoscope. In c.ases in which tlie varices involve 
the cardiac cn<l of the stomach as well as the esophagus, other methods of 
treatment are indicated. Two methods of treatment in this latter type of 
case arc e^])ccially worthy of conri«leration. The first is the establishment 
of a portal caval anastomosis according to the technic described by Blake- 
more; the other is resection of the lower end of the esophagus and the 
cardiac end of (he stomach as reported by 1‘heniistcr. One of the patients 
in this study was operated on by Pbemisler by this method with \ery satis- 
factory results. Both of these procedures arc deserving of careful ewnsidera- 
tioii, but time must pass before it can be determined how much they may 
ameliorate the course of the disease 

SUMMARY AND CONCLUSIONS 

The results of treatment in twenty-two eases of esophageal varices in 
which gaslro-iotesrinal hcraorrhages occurred are reported; in these cases 
the patients were treated by the injection of a sclerosing solution into the 
varices through the csophagoscope. Twelve of the patients have had no 
further bleeding after treatment. All twelve have gone longer than three 
>ears without bleeding, and eight have gone more than four years without 
bleeding. 

Patients in whom satisfactory results were not obtained by injection of 
a sclerosing solution invariably were found to Lave varices in the cardiac 
end of the stomach as well as in Uic esophagus, which was not true in the 
successfully treated eases. 

Roentgenologic examinatioa is of great vafue in the diagnosis of esopha- 
geal varices but is not infallible. In doubtful cxises esophagoscopy should be 
employed. 

In cases of vanccs in which the cardiac end of the stomach as well as 
iie csopAagus is favyfmf, so/ire Ainu of (ce&tmeat oiiier than that of 
injection of a sclerosing solution, such as portal caval anastomosis or 
resection of the cardiac end of the stomach and low er end of the esophagus, 
should be considered; such an alternate form of treatment eventually may 
even become the procedure of choice in uncomplicated cases of esophageal 
varices. 
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RECOGNITION AND aiANAGEMENT OF ESOPHAGEAL DISEASES* 

iieudert \v. sciimidt 

Climcal inlerest in caojilnigeal disease is relatively rccciiL lliis is due 
to the fact that in the past there was no adecjualc Ircatinent for many 
of these conditions. Since the recent market! improvenjcnt in thoracic 
surgical technic, however, it has been possible to institute curative treat- 
ment for many lesions o! the esophagus, and to carry out Mich therapy 
with a relativelt low mortality rate. This ha.s lc<l to Incrcaseil knowWgc 
and interest in esophageal disease. 

ANATO.MIC ASPECTS 

The esophagus is a tubular organ, the projJmat portion of which is 
continuous with the distal portion of the pharynx. It arhics posterior to 
the cricoid cartilage and anterior to the sixth cersdcal verlchra, and extends 
inferiorly in the posterior me<itaslinmii through lJ»e diaphragmatic esoph- 
ageal hiatus into the alKloiuiaal cavity. The inferior portion of the esopha- 
gus ends at the sui>crior aspect of the slotnacfa, which nonuully is situated 
between the tenth and the twelfth thoracic vertebrae. The mucous mem- 
brane of the esophagus is stratified squamous epithelium, and adjacent 
to this there is a tough, thick, submucosal layer. The muscular coats 
are composed of an inner circular layer and an outer longitudinal layer. 
The former predominates in the distal portion and the latter predominates 
in the proximal fourth portion of the organ. Tlie type of muscle varies 
with various species. In man, the proximal third part of the e.«opliagus is 
composed of striated muscle, the middle third part is formed of both 
stnated and smooth muscle, and the distal third pari is composed of 
smooth muscle. The <liametcr of the lumen of the esophagus, in general, 
increases from the proximal portion distaily. Tlie narrowest portion is 
the esophageal introitus. Narrowing of the lumen is found at the level of 
the aortic arch, the left main bronchus, and Uie diaphragm. The nerve 
supplj arises {rom the vagus and sympathetic systems. 

PHYSIOLOGIC ASPECTS 

This important organ has only one function: that of convcyiug food 
from the phaiynx lo the stomach. The act of swallowing occurs in three 
st.xgcs. It is bejoml the scope of this paper lo go into tbe details of lids. 

The vagus and sympathetic nerves inneix'ate the esophagus. It is rather 
generally agreed that the vagus nervous system supplies most of the 
atlercnt and cllerenl impulses for the organ. The role of the synipatlieHc 
ners'ous system in supplying the esophagus is not well known. 

DUGNOSIS IN CENERAI. 

Esophageal pain may oreur secnnilaiy' to esophageal ,sp.Lsm. esophageal 
distention or ulceration. The painful sensations usually are felt in the 
retrosternal or relroxiphoiil regions, but may be refeireil over the anterior 
jMft of the lliurav and into the neck, or into llie external auditory canals 
•Ffwn ll« .Mediiil .VjinjJs of iLe Uistnct of CcJwnU.. /7«l-9I; 1018. 
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ami into Ihc ntiglcs of tlic jaws. The pam may be referred lo llic back 
at the level of the tenth anti tndftli thoracic vertebrae, or it tiiaj’ Ik? 
referred down both amis. Thus, it has bceu confused with the pain caused 
by coronary disea!>c or disease of the (pillbladder. 

In the evaluation of any instance of esophageal disease, it is well to 
obtain tlie history of the }inlipnl in dclail. The patient who has r,ipld, 
progrc.ssivc <lysphagi.i of only a few' months' duration gcnendly lias a 
c.incir of the esn|)hagtis. The jiatienl who has more ditlieulty in swallowing 
Ihpiids than in swallowing vilhls an<l m whom the liquids regurgitate out 
through the nose iis a rule will Jme a neurologic eondilion, and no lesion 
will be disclosed in the esophagus during esophagoscop^'. Accidents in- 
volving fur<‘ign iuidies are accQini>anie«l by sudden severe dysphagia after 
an episode of cliokiiig. 

In a consideration of the functional and organic conditions which most 
frequently affect tlic esophagus, it might lie well to give some attention 
to those conditions which cun cau.«e <lifficully' in the provinml portion, 

T.\tll'L.\T10N 

Must Common CusaiTiosa which Caisb DtaMUCU is ScrEKiou 
1‘onTios or F.sopihocb ct CnicorHAUYscEsL Lesel 

1 Intniuic Irsions of die TMiptiagu* 

a Caromoma 
l> benign clrirture 

r PharjiiKo-rAophugral ilwertuulucD with xetonilar}' eoupliacfal kteiinsis 

2 Nriirotofic Irsmits 

a buKiaf paUy 

<1 .liujotrcipbic (ateratxlenisif with liulfNirintoIieiiKRt 
0. Iiitaiilile parabsia with bu|l>ar iniolvemrnt 
<1 Mjaathenia grans 

3 Eatnnsic lesions 

a. lakOngeal lesions 
(1) Inflsnujiatoiy 
Neoplastic 

ti. Tumors of Che neck 
a) Gmter 
(<) Other tumors 
4. Foreign lioitics 
j Functional conditions 

a Functional djspliagia 
I). H>stcrKal dysphagia 

anti then to discuss those conditions which arc found in the more distal 
portion^ of the organ. It is obvious tliat some of the conditions, such us 
stricture and tumor, can affect any part of the csoplingus. 

The most common conditions which cause tl>splijgia in the superior 
portion of the csophiigiis at the cricophars iigc.il level are listed in the 
tubuLition. 

PHARYNGO-ESOPHAGEAL DIVERTICULUM 

This is really >i false diverticulum of the i>liar>nx, but it is well to con- 
sider it with esophageal lesions because of its close proximitj to the esoph- 
agus and because, as the lesion becomes larger, it will cause pressure on 
the superior portion of the esophagus to such h ilegree tliat complete 
esophageal obstruction may occur. TTie lesion is really a hernia in which 
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RECOGNITION AND MANAGEMENT OF ESOPHAGEAL DISEASES* 


HERBERT W. SCHMIDT 


Clinical interest in esophageal disease Is relatively recent. This is due 
to the fact that in the past there was no adequate treatment for many 
Cl Since the recent marked improvement in thoracic 

rgical technic, however, it has been possible to institute curative Ireat- 
ment for many lesions of the esophagus, and to carry out sucli therapy 
This has led l.> increased knowledge 

and interest m esophageal disease. 


ANATO.MIC ASPECTS 
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. . phvsiologic aspects 

™'> ™' fuMtion; lliat ol conveying load 
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generally agrewl that the “‘nervate the esophagus. It is rather 
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. dugnosis in ce.\eral 
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thniUfih the nose as a rule will have a iicnrologlc eond.l on, 
will be discloscil ill the esophagus during | ^ alter 

volviiig foreign liodiea arc aeeoinpanieil by -sudden serire . p .g 

"rritSdSf the fime, tonal 

frequently affect the ewiphagns. it “iff “ Ve ' ^ 
iQ Ihosc conJilicius wliich can cuu-sc dilficiiltj m the p 

TMtUIATlON 

Mc«t rov-ON Otspmost. nn.«. Cmke 1 >i^u 

Pontios or 1'>opiuci-» at Cricopjhmnoeal Le>sl 

1. Intrind'; Wsionsof tli« eiopJiAgur 

ft Curciiionu 

i K:a‘!iwph.«r.l dwrrmWw 

i Nr)irul»(Eic l«$iuiis 

b Ainj^trophfo Uteral ncleivM* wHt» iiAoUfmfitt 

c InfatitiU paffth «♦ "ilh 
(1. Mjftnlhrnift grahi* 

3 Eilniuticlroona 

a. Larjngcal IcsitNia 
(0 Inflammatory 
(€> Xctiplastic 
b Tumore of Uie neck 
(]) Goitrr 
(i) Other tumors 

4. Foreign bodies 

5. Funelional couditioiiA 

a. Fuiittional d} sphagia 
b lljsterieal d>sphftgia 

and then to discuss those eonditioas which are found » ^ 

,»rliou, of the orgaa. It is obvious that wimc of the eondil.ons, sucl. 
stricture and tumor, can affect anj part of >e esop • nuperior 
The most common conditions ‘'■''.“t'? J" la the 

portion of the esophagus at the cncopharj ngca 
tabulation. 

PHARYNGO-ESOPHACBAL DIVERTICULU.M 

This is really a false diverticulum ot the pharynx, 'he'esSh- 

sidcr it with e»ph«geal lesions l»oan« of um on 

agus and because, as the Icsioo beromes larger, , .. . complete 

the superior portion of the esophagus to sue i a fe heniia in which 
esophageal obstruction may occur. The lesion is really a hernia m whict. 
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the mucosal elements of the pharynx bcmlatc through Uic muscular ele- 
ments. It is possible that it is the result of rapid swallowiiig and the in- 
creased force necessary to overcome the tone of the cricopharj'ngeus 
sphincter. . 

This lesion usually occurs after a person is forty years of age. It is 
eight times as frequent in men aS in women. SjTnptoms may vary. At 
first there may be a tickling sensation in the phaiynx. In the past, this 
at times was attributed to “loo prominent a uvula,” and we have seen 
patients who have undergone uvuleclomy in an erroneous attemjit to 
correct the early symptoms of a pharyngeal diverticulum. As Uie size of 
the pharyngeal sac increases, particles of food will become lodged in it 



l ig. 93.— PharjTifical diTcrticuluia caosing extrinsic pressure on the superior portion of the 
esophagus. 

and remain incarcerated for variable periods. The most frequent offender 
is meat. As the sac becomes larger, a gurgle almost always is heard after 
the act of swallowing. The patient frequently will refuse to dine with 
friends because of this sound. .\s the sac enlarges, it may descend into 
the thorax and cause secondary esophageal obstruction (fig. 93). A cough 
frequently develops which usually is most troublesome at night because 
of the overflow of fluid and food from the sac into the respiratory passages. 
Thus, aspiralional tracheobronchitis, pneumonia or pulmonary abscess 
may develop secondary to this lesion. 

The physical observations are tyi»cal in about 90 per cent of cases of 
pbaiyngeal diverticulum. They are obtained by having the patient flex 
his head slightly and swallow e'ater. ^Vfter the patient has swallowed. 


KECOGN'ITION AKO &(AKACCUCNT Or ESOPirAGEAL DISEASES SH 


pressure b exerted externally on the neck and a gurgle is heard. Since 
most of the diverticula arise from the left and posterior ivall of the pharj’nx, 
pressure is exerted over the caudal third portion of the left sternocleido- 
mastoid muscle. The diagnods is made by roentgenologic examination 
of the pharynx after the patient has sHTtlloncd barium sulfate. The barium 
enters the herniated portion of the pharynx and appears as a globular 
mass. The outstanding feature of csopliagoscopy is the case with which 
it is possible to enter (he pharj'iigcal sac. Tbc situation of the orifice of 
the sac as a rule is posterior, to either the left or right. 

The treatment of choice is surgical excision performed in one stage. 

DIVERTICULUM OF THE LOWER PART OF THE ESOPHAGUS 
Diverticula of the middle third part of the esophagus arc thought to 
he caused by traction on a portion of the esophageal wall exerted by 
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the mucosal elements of the herniate through the muscular ele- 

meots. It is possible that it is the result of rapid swallowing and the in- 
creased force necessary to overcome the tone of the cricopbaryngeus 
sphincter. . 

This lesion usually occurs after a person is forty years of age. It is 
eight times as frequent in men as in women. Symptoms may vary. At 
first there may be a tickling sensation in the pliarynx. In the past, this 
at times was attributed to “too promment a uvula," and we liave seen 
patients who have undergone uvulectomy in an erroneous attempt to 
correct the early symptoms of a pharyngeal diverticulum. As the size of 
the pharyngeal sac increases, particles of food will become lodged in it 



Fig. 9S — Fbarjugoal (liTerticuIum cau^g extrinsic pressure on lie superior portion ot the 
esophagus. 

and remain incarcerated for variable periods. The moat frequent offender 
is meat As the sac becomes larger, a gurgle ahnoat always is heard after 
the act of swallowing. The patient frequently will refuse to dine with 
friends because of this sound. As the sac enlarges, it may descend into 
the thorax and cause secondary esophageal obstruction (fig. 03). A cough 
frequently develops which usually is most troublesome at night because 
of the oserflow of fiuid and food from the sac into the respiratory passages. 
Thus, aspirational tracheobronchitis, pneumonia or pulmonary abscess 
may develop secondary to this lesion. 

The physical observations are typical in about 00 per cent of cases of 
pharyngeal diverticulum. They arc obtained by liaving the patient flex 
his head slightly and swallow water. After the patient has swallowed, 
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pressure is excrlcd eiternalJy on the neck and a gurgle is beard. Since 
most of the diverticula arise from tlie left and posterior wall of the pharynx, 
pressure is exerted over the caudal third portion of the left sternocleido- 
mastoid muscle. Tic diagnosis is made by roentgenologic examination 
of Uic pharynx after the patient has swallowed barium sulfate. The barium 
enters the herniated portion of the phaiynx and appears os a globular 
mass. The outstanding feature of csophagoscopy is the case with which 
it is possible to enter tic pltaryngca) sac. The situation of the orifice of 
the sac as a rule is ])Ostcrior, to either tlie left or right. 

The treatment of choice is surgical excision performed in one stage. 

DIVEBTICULUM OF THE LOWER TART OF THE ESOPlUGUS 
Diverticula of the middle third part of U>e esophagus are thought to 
be caused by traction on a ]>ortion of the esophageal wall exerted by 



Fig sr.— A^ymptotiulic dlverticuluoi of Ute niidtUe third pkrt of Ui« esoplugus vhich wm 
found accidenUfly ivfiite the stoniach wm heiog examioed for a possible lesion. Note the 
esophageal hiaUl hernia which was causing the patient's symploas. 


lofiamcd mediastinal lymph nodes. It Is important to know that such 
diverticula rarely cause symptoms. About the only symptom they might 
produce is secondary spasm of the dbtal half of the esophagus. On ex- 
tremely rare occasions they have been reported as having eroded into the 
left bronchial tree and caused an esophagobronchial fistula. The most 
important feature to be remembered about uncomplicated diverticula 
which occur at this level is that they rarely require any form of treatment 
(fig. 04). 
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Epiplirenic diverticula occur just proximal to the cardia, ami may 
reach a large size. Material from a large sac may be rcgurgitaletl into the 
mouth and cause nocturnal cough as a result of aspiration. It is of interest 
to find a l.irge diverticulum just proximal to a sphincter. The occurrence 
of such u lesion in tliis situation may l>e <luc to the force e.xerted in this 
region which is neccss.iry to i>\-ercome the oirdiac sphincter (fig. !).>). 


Tig 


The dies^osis is made by rocnlgenologie means. 



ESOPHAGEAL VARICES 

unSo'rva^^ns-a;: 'TT n '■? 

the primarj- disturbance lies in the vasSular retnilSirv „ 

spleen. They believe that arterial blood Bon-s ^tb yen- iSle or'l' “V 

iiilo the venous syslem and pnaluces a sUlc similar 2. an 

Sl'et; o^^'rSTe “ i'eb ■ t in A; 

splenic or porlalicin, nbich m Inm causes increased pressure in Uie norlal 

or spleliic venous syslem. Esopbageal varices result. TIio veins nUS be 
m the ^bmneosa of the esopbagns are pmirly snpjxirted l,y eonnrelive 
lusue. They be very close to the mucosal surface, and thus dilate vrty 
rapidly uhen an increased amount of blood lloivs Ibrougb them. 
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Mx-ii n)eiitgfiioscoi)ic.iU>, c*>uplijgeat varicci. appear as elongated 
folds ruiming parallel to Utc longitudinal uaU of the cM)phagus. At times 
it is iiiipo-t^ble to demonstrate esopliageal varices by rocijfgcnologio 
means. When seen ul csophagoscupy, the veins h.ive tlie appearance of 
bluish red folds which course in the longitudinal axis of the esophagus. 
It is easy to compress llicm with the tip of the csophagoscope. Tliey in- 
crease in size when the patient strains. 

\arious procedures have been recomuicinkil for the j)rc\ention of 
bleeding from esophageal varices. Splcnccloiiiy has been pcrformcil in an 
attempt to rcslucc the s'ohnne of blood dowiiig throng/i the porta/ system 
in cases in which tlic varices ha\c been canseil by s|)lenic anemia Hemor- 
rhage after splenectomy tjccurs in about .10 per cent of cases, and fat,d 
bleeding is u freijuent cause of death. 

Crafoord anil I'rcnckncr, <iud Moerscli have injectefi esophageal varices 
with sclerosing solutions through an csophagoscope. It is evtremely im- 
liortanl to limit this type of Ireatmenl to those patients who do not exhibit 
signs of gastric v.iriccs at the time of gastniscopy. since it is impossible 
to treat g<istric \uriccs through the esophagoscopc. 

More recently, >eiious anastomoses have b«ii established between the 
portal and systemic circulaliviis. 'I'he left renal and s;>]cnic veins Lnv'c 
been anastumosi>d. It is loo early to evaluate ailequatcly the merits of 
these proccilurcs. 

ESOPHAGITIS 

Bsrjphagilis is the most fre<|ueitl lesion of the esophagus. It may occur 
after jirulongcd vomiting, the puwge of stomach luircs or the ingestion 
of irriUnt'i. It may occur K*c»iidary to esophageal hiatal hernia of the 
sliding ty]}c, since in such a cumlitioii the c.mna loses much of its sphinc- 
leric value and gastric contents will be regiirgiutod b.ick into tlic esoph* 
agns. The h.vdrochloric acid of the sloiuacli may prove very irritating to 
the esophageal mucous mcmbruiic. and 111^3’ even cause ulceration and 
formation of stricture. P^lsopltagilis 11143* occur with 403* acute s3’stemic 
infection. The &3'iiiptoms of eso]>iiagilis as a rule arc a sensation of burning 
ill the retrosternal region, d3’sphdgia and painful swallowing. 

If llie esopliagitis is severe, it mav* be uecessdr3' to withhold feedings 
for a few da3's and to give food and fluids pafentcral)3’. At times it is 
nccessur3* to administer iiior|>hine for the relief of pain. After the acute 
manifestations subside, the patient can begin to emplo3* a liquid diet and 
then a bland diet. If the esophagitis laiv been severe, the condition of the 
patient should be followed very c.ircfuU3’ for at least six to eight weeks 
to make certain that an esophageal stricture docs not develop. At times it 
takes this long a period before the connective-tissue reaction of the esopli- 
agus becomes manifest and causes a stricture. 

STfilCTUBES OF THE ESOPHAGUS 

As severe esophagitis lieals, it 11103’ l*ad to Uie fornialioa of a stricture 
(fig. OG). Concentrated alkalies, such as 130, and strong acids, taken with 
suicidal intent or b3* accident, can very readily cause severe ulcerative 
esophagitis which, wliile healing, will cause a connective-tissue reaction 
with formation of scar tissue sufficient to cause a stricture. The pernicious 
Vomiting of pregnancy or the chronic regurgitation of gastric acids, such 



5£4 H THHKwr vf, isCUiiWT 

as occurs with esophageal hiatal hernia, also can cause esophageal stricture. 
If the development of a stricture is feared, it is \ieU to ask the patient to 
swaUow a sUk thread and keep this thread in place during the period of 
observation. Then, if the esophagus should suddenly completely close as 
a result of a stricture, with the thread in place it will be possible to open 
the esophagus by means of dilation. The thread se^^■cs as a guide for 
dilating instruments. If the esophagus closes completely uithout a thread 
in place, the problem becomes a much more serious one. The jiaticnt should 
swallow at least 15 feet (4.G m.) ol twisted silk thread. This enables the 
distal end of the thread to become engaged in the loops of small bowel, 
and thus makes it possible to use it as a guide in the passing of the dilating 
sounds. 



Fig 3Ga — Stnctiire of the esophagus which foUowed (rphoid fei er; a foreign Iwly b lodged 
ui Iheslivcture. Allhe lime ol roenlgeaoiogicexammatioo of Ibc eaopluigu* lib was thought 
to be due to tumor. 6. Esophagoscopy reseated » plum pit. which was removed, o. The esoph- 
agus after removal of the foreigD b^y and esoplugeal ddaUon. 

Esophageal strictures are, for the most part, best treated by dilating 
them with graduated sounds. If the injured portion of esophagus can be 
used again as a tube to convey food, it will be far more satisfactory than 
the construction of an artifirial esophagus or the performance of resection 
of the involved pari of the esophagus and establishment of an esophago- 
gastric anastomosis. In rare instances, such procedures are necessary, but 
the end results of dilation of esophageal strictures generally are exceUcnl. 

FODEIGK BODIES 

Accidents involving the esophagus caused by the lodging of foreign 
bodies usually o«mr as the result of carelessness (fig. 97). Most of them 
o<xur in joung children who have placed undigcsUblc objects in the 
mouth and have accidentally swalloncd them. An open safety pin care- 
lessly left in the baby’s crib is a foreign body which the esophagoscopist 
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frequently sees lodged in Hie gullet Carelessness in the preparation of 
food \\ill account for some of the accidents. Pieces of wire, broken glass 
and staples have been sualloncd with food. Adults who wear upper den* 
turcs may accidenUilly swallow undigcsUblc material such as chicken 
bones, since during llie act of chewing they cainnot fee) these objects 
against the hard and soft palate because of the presence of the denture. 

The first symptom of iiigcalion of a foreign body is a choking or strang- 
ling sensation at the cricopharynigcal level. Alost foreign bodies become 
lodged at this level. After they become impinged, it generally becomes 
iraiiossible for the victim to swallow, because of pain. If the foreign body 
is opaque m the roentgenogram, it will be possible to determine its size 



l-ig. 97. — Il^led-up julfsltiUzoIe pintment lube ewalloered «ccideD)BlI;r by an infan t. 

and location. The widest diameter of the foreign body presents itself in 
the eotowal plane, MWee the diameter of the «Kophagus is greatest in, this 
plane. Nonopaque foreign bodies will not be seen roentgcnologically. If 
the history is strongly suggestive of tlie presence of an esophageal foreign 
body, esopLagoscopic removal of the foreign body should be accomplished 
with the least possible delay. 

CARCLNOStA OF THE ESOPHAGUS 

The esophagus is the site of carciiioma in about 6 per cent of all eases 
of carcinoma. Carcinoma of the esophagus occurs in men five times os 
frequently as it occurs in women. In women carciooma frequently is 
found at the cricopharyngeal level, whereas in men it is frequently found 
at the esophagogastric junctioR. The history includes rapidly de\ doping. 
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progressive dyspUagid so far as soUds are concerned; tlieu <lyiiphagln in 
respect to soft foods, and finally, la respect to liquids, llarely, licmorrliage 
or pain ill be the first symptom. -Vs the esophageal obstruction progrcssei|, 
regurgitation, with the aspiration of esophageal contents, will l>e noUecd. 
There ■aill be a rapid loss of weight and strength as a result of inadequate 
caloric intake. 

The diagnosis is made by roentgenologic and esophagoscupic slnily of 
the lesion, lloentgenograms made with the aid of b.ariuiu disclose an ir- 
regular filling defect. To make absolutely certain of Ibc diagnosis, it is 
necessary that esophagoscopy be carried out and that tissue be rcnioveil 
for microscopic examination. At times, cardnoina at the c.NOfihagoguslnc 
junction will cause a foreshortening of the esophagus and will cause the 
stomach to be drawn into the thorav. To the roentgenologist, the le.sion 
\\ ill look like a short-esophagus Ijiie of hkatal hernia. Biopsy will bo neces- 
sary to establish a diagnosis. Conversely, in the roentgenogram foreign 
bodies in the esophagus at times will resemble a carcinoma. 

The only curative treatment for carcinoma of the esophagus is re- 
section of the lesion, when this can be acconiplishctL Unfortunately, 
metastasis occurs relatively early in many patients, and resection then 
has only a palliative ciTect. 

Palliathe procedures that can be emplo;.cti are (1) deep roentgen-ray 
therapy, (2) esophageal dilation, and (3) gastrostomy. At the clinic it 
has been our policy to try to keep the esophageal lumen open as long as 
possible in order that the patient may cal. We have tried to avoid g.is* 
trostomy whenever possible. 

Other malignant tumors of the esophagus arc rhubdom^osurcoina, 
which arises from the striated-muscle portion of the esophagus, and 
leiomyosarcoma, which arises from the smooth-muscle portion of the 
esophagus These are s ery rare- 

bemg.n tumors 

Benign tumors of the esophagus are reUtively rare. They may l>ccome 
large before they cause symptoms. Fifteen instances of benign tumor of 
the esophagus were found in * group of ll.OOO patients who came to the 
Jlayo Clinic because of dysphagia. On the other hand, forty-four instances 
of tieuign tumor were found during 7,-159 postmortem examinations. 

Leiomyomas are the most common benign tumors of Uie esophagus. 
Other benign tumors are hemaogionias. papiUomus, polyps, neurofibromas, 
lijxmias, adenomas, myofibromas and cysts. 

For the purpose of description, tumors have been classified as (1) mucosal 
or inlra-esophagcal, or (2) intramural or extraniucosal timior.s, depending 
on where they arise in the wall of the esoph.igus. Those which present 
on tile mucosal surface are very likely* to l)ecome polypoid; a long pciJicle 
may develop as a result of the con^nt puU exerted by the peristaltic 
action of the esophagus. Pedunculated tumors may be regurgitated into 
the mnulh; at limes they will protrude from the mouth alter vomvtmg 
'lliey may cause laryngeal olislnitliun in Ibis )>i>s!liun. Tiinior' ari-ing 
from Uic outer coats of the esophagus seldom become pedunculate^l. 

When iK-nigii tumors of the csoplugiis produce sy mploiiis, I lie symptoms 
Usually are those of dyspha^, or, the tiunor may be regurgitated into 
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the inmith. Uarcly will the itiucou- memhnino bccoiiu* ulccniti\e and 
cause licmorrhago. Tumors in the lower part of the cMjplmgus may caus.e 
eplKastne «listrcss. Uenigii tuiiinri cause a smooth filling defect in roenl- 
geiiograms of the esoph.igiis. At Imie.s. when they become large, tlie.\ may 
cause siiih .i degree of dilation of the esophagus that the picture may 
resemble that of cardios])as>n. EsopIiagosc**py may reveal a pc<lunculated 
tumor, blit when the tumor arises »n the wall of the oophagUJ it may l>c 
impossible to ilistinguish tlic picture of benign tumor fnnn tlmt seen when 
extrinsic pressure on the cviphagus exists 

It Is imiKissiblo at limes to st-cure a s.itisfuclory specimen for biopsy 
from a l>cmgu tumor. 

A small, usymplonuilic benign Iniiior will not require treatment. Those 
tumors that proiluce symptoms shoiihl be rcmovLHl surgically. 

Cysta iiiuy occur in the esophageal wall and cau^c variable degrees of 
esophageal obslrucliou. They should be removed when they are causing 
symptoms or when the diagnosis roinaiiis hi doubt. 

Diffuse SPASM OF THE ESOPHAGUS 

Spasm of the disUd portion of the esophagus can be produced cxj)cri- 
mcutully by the stimulation of various nerves. Clinically, spasm of the 
lower part of the esophagus has l>ee>i observed in diseases of the esophagUiS, 
slomnch, gallbladder and biliary tract. Occasionally, it has been observed 
in cases of severe organic heart iliscase. fhfTiisc .sp.ism of the distcil half 
of the eso]>hngiis nuy occur in highly nervous persons when they are 
subjected to undue ciuotionai stress and strain. 

The chief characteristics of dilfuse .s|>asin of the distal lislf of the csopli- 
agus arc dysphagia aii*l pain. The pain is characterized by severe retro- 
xiphoid or retrosternal pain which will cvtenil over the superior port of 
the anterior thorax and into the arms and the nmmUhle. At times it will 
extend to the external auditory canal. It may e.\lentj through to the loner 
thoracic part of the spinal column and thus may be confused with disease 
of the gallhladiler. The pain at times will be thought to be caused by 
organic heart disease or by various lesions in the stomach. 

Iloenlgcnologic examination of the esophagus is very important. If 
a patient is free of sjmptoms at any particular time, the results of roent- 
genologic studies may he negative. If the stmly is made during a i>erio<l 
when the patient is having symptoms, three main pictures may be seen: 
(1) thffuse irregular spasm, (2) multiple s]>asUc segments (fig. 98) and 
(.8) diffuse narrowing of the distal half of the esophagus. The picture should 
not be confused with that of cardiospasm, in which the obstruction exists 
only at tlie cardia and ni whicJi one secs marked dilation of the esophagus 
aljove the level of the obstruction. 

EsopliagO‘iCopic cx.iuiinatioR will reveal <]iffuse spasm of the distal half 
of the esophagus, anti the examination may be difficult because of tliis 
spasm. Spasm may exist even though the procerlure be performed with 
the patient under the influence of general anesthesia. 

Xo satisfactory treatment for diffuse spasm of the distal half of the 
esophagus has as jet been evolved. It is extremely important Uiat such 
factors as fatigue, anxiety, nervous strain and emotional upsets be avoided, 
because these almost alwajs precipitate exacerbation of sjmptoms. Al- 
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most all persons who suffer from primary diffuse spasm of the lower jjart 
of the esophagus are tense and nervous. At times esophagoscopy and 
dilation of the esophagus by means of esophageal sounds have given some 
relief, but the results are very poor in comparison with those obtained by 
dilation of the esophagus in cases of cardiospasm. 
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F.g. OS^lIultjple spastic Wfiments of Ibc AsUI half of the cEcpLagus 


CARDIOSP.tSM 

I JoTl'tThnie “otaS™. ne,rfa “ “"T” 

!l;: ' pt! 7 S; S 

rctroxinhoicl mJn wt.:..!. ... BurgiiaUoQ. <\noUier symptom may be 
part of the sninai column extend to the lower thoracic 

to Ulc ihouldm and doiin Ibe an^Si 

contents may occur, vriUi asriSuo^ , "pTplation ot esophageal 
tracheobronchial tree. Thus aspirational *tr^ I°^K***'* material into tlic 
(fig. 93) or abscess ot the lung may ocTr ThS^r^"^’ J”™ j 
trequenUy than the lelt one. “ ^ 

The cause ot Mrdio.pasm U not knoom. but the eoudiU'ou probably is 
due to some pathologic process in the none pleausc, ot MeiSn^r and 
Auerbach. Some norker, have pro,»scJ the theory tl.at cardi„sp"m is 
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a functional condition secondary to emotional and nerve strain. Tlib is 
very hanl to accept, since instances of cardiospasm occurring in the 
newborn have been reported. Also, as a group, patients ubo have this 
lesion are not neurotic. 

Cardiospasm occurs more frequently in men th-in in women: the ratio 
in this respect is 3:2. It may occur at any age. Marked dehydration and 
loss of weight may occur. Death may ensue if treatment is not carried out 
when cardiosp.ism is seven. 

The tj-ijc of dysjihagia from which patients with cardiospasm suffer is 
of interest. They are r.ithcr KkcJy to ex|)cricnce most of their difficulties 
in the ingestion of cold liquids or foods, n])plc5, ;x)pcorn, or carbonated 
beverages. Solid foods may be swallowed with greater c.isc than liquids. 
Complete csQpliagcal obstruction may develop in the patient who has 
cardiospasm. The csoplingus may hold as much as 2 to 3 liters. Some 


Fig 990 fttui b — CsrUio'pasro vitb •.ipintional pncumonitia 

patients will learn various methods of incrcaring intra-esopliageal pressure 
so that food will be forced into the stomach. This, however, may involve 
some danger, since esophageal perforation might be caused thereby. 

The diagnosis of cardiospasm can be made by the history, roentgeno- 
fogic study of the esophagus and csophagosoopy. Roentgenologic study of 
the esophagus with barium sulfate will reve:d a smootli, regular obstruc- 
tion at the cardia, with a ividely dilated esophagus which will become 
fusiform, flask-sJiapcd or rather tortuous in its caudal portion, resembling 
a plumber’s U-sbaped drain trap. 

The treatment of choice in the great majority of eases of cardiospasm 
is esophageal dilation by means of the Plummer dilator. This procedure 
gives very satisfactory results and is accompanied by very little hazard 
when it is used correctly. The patient is ask^ to swallow 15 feet (4.G m.) 
of twisted silk thread at the rate of 1 foot (0.3 m.) an hour. This will be 
enough thread, if it is swallowed correctly, to engage the distal end in 
the loops of jejunum. The thread is passed through the cannulated portion 
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of the dilating m&trumeiit and is used as a guide. Tlie first Ircaliiienl for 
cardiospasm consists of passage of a no. 50 French sound past the ^rdia. 
Two days later the Plummer hydrostatic dilator i«. used. The distance 
from the upper teeth to the cartlia is measured b.>', first, the p.issagc of 
a bluut no. 41 French sound. The hydrostatic dilator is jiasscd so its central 
portion is securely engaged in the cardia, and the «lil.itor is ilUteiid •<! up 
to its full capacity at a pressure of ii to 24 feet (t).7 to 7.5 ni.) of water. 

The results of iHlalion are \ery satisfactorj-. Before the patient is di^ 
missed, it IS ascertained that he is able to eat all types of food. If there is 
dysphagia in respect to any food, further dilation may be ncce*.sary. If 
a patient is completely relieveil b^’ dilatiou, the chancei- are ^erj' goo«l 
that he will never require further treatineut. A certain number of jutienis 
may exjicriencc recurrence of syin])tnins shortly, or as long as sevcnlceji 
\ears, after trcalincnt. 

4Mieii the esophagus is large an«l tortuous. It is at times im|K»ssible 
to dilate it. In such a case it may be necessary to carry out csophago- 
gaslrostoniy. 

TRAUMATIC PERFORATION OF THE ESOPHAGUS 
The esophagus may be perforated by instrumentation, by penetrating 
or perloraluig wounds to the thorax, or by the accidental ingestion of 
foreign bodies, .^t times perforation occurs secondary to severe csopUagitis 
or to a neoplasm. Uareiy, the esophagus will be perforated by a direct 
blow to the thorax or by forcible attempts to swallow or by somiting. 

The first sjTnploiu of perforation usually U pain in the relroslemal or 
ctfrsic.ll region. If the perforation is situated low in the esopliagus, there 
may he reflex pain and rigidity over the abdomen, aiul the phj dciim will 
suspect that an alxlomiiial viscus has been ruptured. 

The first signs of esophageal pctforaliou as a rule arc iho'.c of fever and 
cervical subcutaneous emphysema. As time goes on, signs of mcdidslinal 
widening or fluid in the left pleural siwce will des-elo]>. 

Esophageal perforation is always serious liecause of the mediaslinilis 
that de> clops. .Vs soon as llie diagnosis h.is been m.wle, the mciliasliiuini 
should t>e drained- In perforation of the upper jiart of the esophagus, this 
drainage can be esLiblishc*! in the cers'ical region. lu perforations arouiul 
the cardu. transthoracic extrapleural metliaslinolomy w'ill have to be 
carricii out for this purjKise. 

In war wounds of the tiiorav, when esophageal perforation was Mi«pcctc<l, 
early drainage was the rule in nvosl instances. The results of early druiii.igc 
are far superior to tIio-.e obtained when e\i»cctaiil treatment wi’tli clicino- 
lherai>cutic com|>oiinds is relied u|)oii. 

ESOPHAGEAL HIAT.AL HER.NIA 

Esophageal hiatal hcmi.i is the most fr\*queiit type of diaphragmatic 
hcriii. 1 . There .ire three lyiws of hiatal hernia: (1) flic slwling type. (2) 
the short-esophagus Ijjx?. and (3) the para-esopbageal tyjK-. 

In the sliding lyiw of hernia, the stomach sliile.s up into the thorax 
llirough the esopbage.il liutus in the region o! the iKi»lerior iiRsliustlmini. 
The jMjrtioii of the sloiiuch Uul has protruded .dxjvc the diaphragm will 
increase during recumbency or when pressure is applied to the anterior 



IIKCO^NITION \N» \HKtOKlltNT OF DLSElbES O.il 

,,l,.l„„«n..l »all. 1„ ...Mil l.m,M. ot U.i. ly|».. the .l.;'..ecl. «.ll J-ceud 
to in ..or...,.! ,,o.,lio.. »li™ the l»licnt .Uo.U ..p. The t.crn.a c,... I l e.i 
l,c di-...o...lrale<l o..l,v dutins r.-ciinibi-l.c.v or by llio rMTl..... ot I'"'.' " 
„„ ll.e ... .tenor ,.l.,lo,i.ii...I »«11. Tl... is till- most co., ........ type ..t l..,.t..l 

'‘"•he sl.ort-L.M,pl...B..S type ot hiatal l.craM is the seco.,,1 ...ost »..,mon 
t„» ot hiatal l.cn.ia. The csophaEua is toreshortc.ic.l 
llai.l...atorv procc.ss or by a coi.Bcnilal a.ioi.o.lj Most ot these lcs.o..s, 
\^hvn hccn ill .iiiult i.cr.vju«s arc ac€|Uircd (h« lOU). 

The para^so,.l.aBcal ty|» of hiatal hern., .s ' 

three t.',K's ol h.atal hernia. The esophaKoeaslnc junet.o.. n.„.v oec.py 



•. Ill V, ,t n TinHion of llie fuiwius of the stomach will project 

IS heiuluig over, or ^ ^ tl,,. cardia loses most, if not 

of any size occur. Gastric interior wall of the abdoiuc. 

cuinbency or when pressure is placca on 
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This may lead to esophagitis or even ulceration, witli a dull retrosternal 
burning. At times the symptoms may simulate those of peptic ulcer, except 
for the fact that food aggravates the distress. 

Esophageal hiatal hernia may cause a reflex diffuse spasm of the lower 
part of the esophagus, and with it, esophageal pain and dysphagia. The 
thought to be caused by heart disease, disease of the 
gallbladder, peptic ulcer or cardiospasm. 

At times large hiatal hernias are asjTnptomatic, or the patient will 
come to the physician because of the sjmploms of sccondaiy anemia 
resullmg from an oozing type of bleeding i^hich may occur in the stomach 
or at the esophagogastric junction, brought about by mechanical or 
cheoucal trauma. At limes large hernias may become strangulated; this 
will cause severe pam and dysphagia. 

Roentgenologic studies of the esophagus and stomach with the patient 
^ 11 JTu position and with pressure being exerted on the anterior 

waU of the abdomen almost always will demonstrate the hiatal hernia. 
Lsophagoscopy should be earned out for all patients who exhibit tJie 
mentgenologic picture o hiatal hernia, to exclude the possible presence 
carauoma of the lower part of the csophaglis, with 
the sunennr ^ ^ ^ A carciDoma of the esophagus will cause 

It'JlomacI. u, Lemialc lirough iL esophageal 
tS a? “ a ahort^sophagaa Ij-pe of leaion is prasjnt. 

of herri^ '“Pl^Soseo^y in the slidtog lype 

ohSn wilful Ihe cardia has lost most of its sphineleric action; the 
mrt S L “S'"® “P ‘‘‘p esophagus. The lower 

portion of thp^«i ^ esopbagilis. A variable 

ri. r ^ the diapbragmnUc level. 

reSl the c^hagoxopy, 

aiw“'s uleerTw ‘T "7 inflamed and almSt 

to distincSilh ^ ulceration is severe, and it is impossible 

Sere U Sv ^ carcinoma without biopsy When 

ml^e, lie ,S:dlt^ubraT "■* “ 

up into the esophagi ““ ’”‘“® fegurgihitcd 

catrin^e' pm^^ idl? P“'»-'“Pi;«een' tialal hernia, varkWe degree, of 

tha\‘ fcrS?ce''!;dS:" “““ 

abdomen as much as °° “i' 

there is ulceration at t1 r. i ^ ^ corsets should he discarded. If 

scribci^il-r “ '"'5 r " 

should be used Tlie ^ . '**‘^‘^* “uic form of antacid, 

hiatal hernm usually w ill be coSSSi bv para-csophageal 

methods. tVlien sranloo,. ^‘‘'“'“'■'-“■cntioucd consersalive 


methods Wlien sjauploms .wrsist and whc'a’uTe'ThSJk kl“; 
repair will be ncccssarj-. -ucima is iurg( 


surgical 
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SUnGICAL AUNAGE.MENT OP ACQUIRED STRICTURE OP THE 
ESOPHAGUS WITH ESOPIUGOBRONCHLIL FISTUL,! AND BRON- 
CHIECTASIS OF ENTIRE RIGHT lUNG: REPORT OF CASE* 

O. TIIEUON CLACETT and HERBERT W. SCHMIDT 

BroncliiccUisis involving an entire lung does not occur frequently al- 
Lliougli it is not a rare condition. Strictures of the esophagus occurring 
as a result of ingestion of lye arc, unfortunately, rather common. Acquired 
fistulas between the esophagus and the major bronchi or trachea are un- 
usual. The occurrence of all three of these conditions in the same patient 
is certainly remarkable and presents formidable problems m regard to 
management. A rcjiort of sucli a case in which surgical management was 
successful appears warranted. 

REPORT OF CASE 

A wWte m»n. lweaty-fiv« yean ol regulcred at iLb Maya CUaic on August 1046 
At two y*ara of age he Lad accidentally awaUoired ly* and a atricture of tie eaopliagua had 
deTelopcd. Thu bad Leeu IreaUd with repealed esophagclitdilaUlions and the ^ 

been able to UVe a fairly nortnal diet. At the age of twelve year, he had pneumoau. 'no pe- 

ru)d.c«3ophagealdilaUUoQi were not performed during Ihu dlnea. and tie e»pha^s ^«®e 

completely clwd. Gaatxo.tomy had been performed and all f^ and liquid ^ ™ 

by iL route for tie thirteen /ear. pcev.ou. to admbsion to ihe elinia Since tie 
year., when tie patient .wallowed lye. he bad Uen troubled wi^ a mild. ® 
duclive of Mme mucopurulent matenaL After the pneumonia at tie age of 
cough became much wor«. Tlifee to 4 ounce. (90 to 120 c c.) of i!d 

.putum wa. rai«d daily. The paUent had never been able to work. Clubbing ^ 

developed after the pneumenL. ItecenlJy there Lad been rather aevexe pa- 

lienl had noted that it the feedings pven through the gaitnc stoma were ? 

were too Urge he would cough up »cne of the food that had been a^istercd. A 
of broachieclasis of tie fight lung and of a fi.luU between the right bronchus and esophagus 
had been made elsewhere. . . _u. « o;.t 1.. 

On physical eaanuualion the paUent was observed to be a tall, ve^ . InJ 

log only no pounds (48 9 kg.b There was no espansUn of tie right side of the chest a^ the 

i^rspLs wL narrowed.^e nght side of the chest was dull to ^r^ion. 

raleswcre heard on ausculUtion. There was mathed clubbing of the finger. 

stoma, with tube in place, was noted In the kfl upper part of the abdomen. Physical examina- 

^Thl^lnceS'o'^ o? £ hTmo^bm was 11 2 gm- per j™ c 

count was 14,600 per cubic milUmeter of blood with, normal distr.buliom ^be 

rate was 32 m one hour (Westergren method). EuinunaUona of .putum for acid fast to 

cilli gave negative resulU. iLnlge^m. of the chest revealed w **‘'“*‘" 

process involrfng the entire right lung (fig. 101). Bionchographic 

saccular bronchiectasis of the nght lung. Here was a small 

the left base. An attempt was made to examine the ^per part of ,‘b« 

opaque o-d but it was impossible for the paUent to awaUow enough ^ was 

of anything. Apparently the upper part of the ewphagM was „„ 

mjecled into the stomach through the ipslric stoma ^ bronchus was demonstrated. 

i.™d, A wg. 4„pi of pu. “csSTTt 'SJr— ruoT;s."L 

tempts were made to pass filiform bougies through toe sine P“*6 

* From Surgery. 2.J.221-226 (Feb.) 1918. 
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Vosttucupe ytuiin'<crlcii iiitnlU^atnuiMb thimiKkthega'lntilomaandalUnipla were made 
to p*u ureteral rallirUra up llip t-sopbaguii Complete ol>sln:<.Iion nas mol about 8 to 10 eni 
aboic the canlia 

All attempts Ui o|>cii Ibc esitpliatpis liavuig failetl. it uaa tliat the patient alioulil 

undergo giirtpial eaplorulioti. .Utcr tiiorough pivparuUoin italudiuK adiuiinglratiun of pen- 
iciUiD, operation wa» (xrfonm'd on Octolur 10, JOlO A Unigeur^id incinon aae made around 
the tip of llie scapula on the right The HfUi nb was resected and the pleura opened The lung 
«as densely adherent to the parietal pleura osir its entire surface and nas mobilized With 
some ihtricnlt}. In some places it was necessary ti> tarry out the dissection along an extra- 
pleural line of cicasage. Tlic hilar dissrtliuii was difficult luit each se-cset was dissected out 
lodiiidually, doubly hgated antf sccliomd Tlie posterior surface of the right main hroncliua 



I'lg tub— VpiHarance of the esophagus after tkiaure of the fi-tula and progrec'ise esophageal 
dllalaUuus. 

was densely adherent to the esophagus Tlie esophagus was so scarred that it was impossibie 
toestaUhhdehojleJy the location of the felulo. The bronchus wasseiered, ibeJongremcocrl 
and the slump of bronchus closed with a single row of interrupted silk sutures 
Below the level of the bronchus the esophagus appeared normal externally but when its 
juraen w»g oiiened several short slncturcd portukos were obsened: a ureteral catheter couU 
'* paairdinlo the stomach, howeiet. Acs sloscope was inserted Ihrough the gastric stoma anil 
•he end of the ureteral catheter wasyocked op and brought out of the stomach through the 
Kaslric stoma. The esophagus above Ibe bronebus was so scarred and fibrotic that il couUI 
hardly be recognized. A Iuidcd was found finally and a wieUral catheter passed up toward the 
mouth. An esvpbagta<vpe Was inserted and this cwlbeler was picked up and brought out 
hrough the mouth. V strong silk ridiltne Outure Was atlaehed to the Ureteral catheter and one 
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ACUTE LARYNGOTRACHEOBRONCniTIS* 

GKOItGK B. U)G\N' 

‘"Acule laryngolraclicobroHcliitis*’ ii> a ilcscriplivc jwtliolugic ItTiii for 
a disease of varied bacteria) origin. Ues|>itc ils varicti origin the .syniploui 
complex generally fiLs into u definite patient Itecaiisc the synijiloius are 
produced by infiumination or obslructioii of one or more of the breathing 
passages. 

In past times it was generally .'issuined — and correctly .so — that a 
joung child or an infant suficriiig from mflaitmialioit of llie air passagc-s 
or obstruction to breathing due to infection had diphtheria. That [>ossi- 
bilily should not be forgotten, as evidenced by the figures jirtscnlcil in 
another paper in this packet. Acute laryngotracheobronchitis, however, 
has been more common tlian laryngeal diphtheria in recent years. It ha.s 
been shown to be due to hcmoljlic streploct>cci, Streptococcus viridans. 
Staphylococcus aureus, various |>ncuim»cocci, llcmnphiliis influenzae and 
possibly on occasions to a virus. 

The syndrome is in infants and children of all ages, but is more 

fu * ““'JSerous disease in children aged less than four years because 
of the relatively small size of the breathing pass.igcs. It is a disease most 
to be feared m those aged less than one year. 


CLLNtCAL PICTURE 

The symptoms at onset of the disease are usually Uic same as Uioso 
ut spasmodic croup: a harsh brassy cough and inspiralorv stridor. Tlicse 
S iire generally due to subglottic edema, smietimes to supra- 
Involved tile voice is not hoarse, 
^r. f 1 of the region of the voed eonls. the classic 

sg^ of U-iryngcal obslniclion arc present: retraction alwve the supra- 
r? epigastrium. Hclraclion of the 

intercostal spaces with mspiraliou is .also often noted. 

nssociatcfl with fever. 

JZ of fever may correctly suggest that one is dealing with a 

Sildrcn coUcagues and I have seen several 

S wTo I dyspnea after an afebrile onset rapidly bc-cume very severe 
Se onset ‘"enlydour hours after 

Ip^ar ^ mcreascs. fever and evidence of to.xIcity usually 

If effective treatment is not instituted promptly dead, may take place. 

PATHOLOGY 

fla^atorj proce» mvolnng the lao'n., Ihc trachea and the bronchi. 
Often edema IS the only pathologic change noted. SccreUon soon appear., 
especially in the lower part of Uie trachea and in the brondii. and causes 
considerable mechanical obslmelioi. In hrealhiiig. The secretion m.iv be 
thick, ropy, gummy and tcn.scions. and frequently causes bronchial ol>- 
• Fmm lb. Mmnr., 1 . St.l. J Wie.1 .Wnlb» cu 

1947. 3 pp. 
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siructioii anil atolfctusis. Multiple regions of atelectasis may be present 
The sccreliopi niiiy bl-colilc ■.» Iliick ai lo farie a cast ot the Inicheobron- 
cliial tree. , , 

Inflamnutimi and ciU-ma of the subglottic region are responsible for 
most of llie syniploins of laryngeal obstruction. 

niEATMENT 

Acute larMigolracbcobroiicbitis is licst treated In a hospital, since 
Irachcoloinv or bronchoscopy or both frccinenlly liecomc necessary. If 
l.o.pitaliralion is not jiossible. the patient can be trCaited m surroundings 
in which the uir which he Inspires can be highly moisleacd. if facilities 
for tracheotomy ami conslaiil nursing care are available. 

A steam lent or stcaiii r«M»m is usually tbe most etfcctive means for 
mobt uir. T»o or tl.r.c .lcu..i krtllc, u« usually uccrssnry to 
provhlc a,lct,u.,tc humality. Tho uatcr J.oul.l l.trrally dnp rum tl.o 
lop „I the tunl ..r fro.u Ihr mling. The more Ino.lcru meehauical humid.- 
licra provi.lc nioislure iiithout at the iame time making the room uii- 
eomlorlahlv hot. Oxygen sliouM lie nell moislenixl l( i s use becomes 
nceessary, sinee uiunoisteiierl oxygon exerts an nnilcsirable ilrjing ellKl 
on llio secretion ot the rcsiiiralory tract, llechamcal x-a^riicrs may be 
uscl in conjunction isllli an oxygen lent. Uclmg one of these, my col- 
leagues ami I recently hate used Ixso nebulixers. Distilled natcr n as 
used us the fluid and an oxygen lank as the source of nebuhiing forra. 
In limes past steam li.is Inen run into the oxygen lent by pipe or rubto 
liose. Tliis mcliiod is cuinbcrsoine and unsatislaclory and may te danger 
mis. Jloist clollis susiicniled in the imrlially filled ice enmpartment of an 
oxjgcn lent prosidc suineicnt moisture to maintain llic humidil.y at .0 
to 80 per cent. Tbe cloUis must be moistened Itccjuenlly. 

We often employ sodioni imlide or potassium iodide as an »“n b™'' 
aiii in liquefying Iraclieobronchlal secretion. ^'“’C tops o a a . 
solution of oL of these salt, may be given three times daily to a eh Id 
of too years. Davison has contended that tile use »' “ J"' 

iieccssary if tlio inspired air is properly moistened and lliat 
may make the patient nausealcri. My collea^cs “m ag 
have seen children iiho .seemed lo have been helped by the adminisltalioii 

'l°™s'’esll!ntUl'tbat the polieiifs intake of fluid be maiiitamcJ. If Um 
patient cainiot take fluids by mouUi. Urey should be e‘''“ 
venous or subentaneou, route. In dealing -nth ytrs I J 

2 fluidounces (GO c.c.) per pound (O.j kg.) of boJ J 
hour, should bo given and in dealing -sith older children ‘ 

oimee (30 c.c.) per pound (Oai kg.). One or more small “^ 1 ;; 

to 150 c.c.) of blood may be necessary as a supporliso "'“5 ■ 

aid in combating the infection. The admimstration effect™ 

pkasma or blood scrum has been suggested for ['''■I*” 'S.m h, 
the kiryngeal edema. We base not had an.x; favorable results from its use 

in the few inst.incc> in which it has been triol. , • , i» ry-nerallv 

I'ood may be given .according to the patient s esirc . 
not desired during the acute phase except in liqun 

Appropriate eli^nnnllier.apy or antibiotic iher.apy vanes from c.a..c 
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case, depending on the etiologic bacterial agent Penicillin at the present 
time is readily available and is effective when used to combat infections 
due to most strains of streptococci, staphylococci and pneumococci. It 
should be admimstered every two to three hours intramuscularly or by 
continuous intravenous infusion. Suggested dosage would be 200,000 units 
(divided into eight doses) daily for a two year old child. If penicillin In 
a beeswax-oil medium is employed it is wise to use 200,000 to 300,000 
units daily. 


It is very important that throat cultures be made and, if tracheotomy 
is done, that cultures of the tracheal secretions be made. Only rare strains 
of Hemophilus influenzae are killed by the use of penicillin. In fact one 
of the early uses of penicillin was to incorporate it in mediums on which 
Hemophilus influenzae was to be grown in order to kill off the other organ- 
isms which often overgrow it- Hemophilus influenzae infections respond 
well to the use of streptomycin. A total amount of 0.8 gm. daily is sug- 
gested, given mtramuscularly in eight divided doses. 

The sulfonamide drugs still arc valuable therapeutic aids. Hemophilus 
influenzae infectious often can be successfully treated with sulfadiazine, 
as can those due to streptococci, staphylococci and pneumococci. If sulfa- 
Qiazme cannot be tolerated by mouth it may be given subcutaneously 
m the form of a 5 per cent solution of the sodium salt. The usual precautions 
reading the use of the sulfonamide drugs must be observed. 

^ ac eo my is indicated if the patient’s dyspnea increases and if 
signs of laij-ngeal obstruction become more marked dc.spite the use of 
moistening apparatus. Evidence of extreme restlessness, cyanosis and 
tfv an indK^tion for tradicolomy. In addition demonstration 

Ml'S- of air into both lung, i, 
caliber TmcTim. patient’s airway bas been greatly reduced in 

Sine '*■ PrefeiTcd to intubation. IdcaUy it i, 

and been performed, alter crust, 

that ictomcnuJ'sUirbi ^^e"' 

bcDtmoi^Mv"'”-?^ entering Uie tracheotomy lube must be 

iu tinsel, e^ 'r'l, * “t <™,t, that lend to form 

m toe trachea. The same measures for moistening the air may be used 

A nidlLJis by .Vlbers is most satisfactory, 

end is aSed to^Sf f” The distal 

olfl, iuslaetot- r l- “ '■"«« rubber nipple with the teat cud cut 
^en lifeirtuill ^ ?"■ 'rperienee this measure has 

uSTeceiTrs^lJ til 1 ’ bmuehoseopie aspiratiou is often 

Certaiu ding, are contraindicated in the treatment of aenle larj-ngo- 
tm^hrouchilis: (I) atropine, because of its undesirable do ing Sfret; 
P) codeine and mo^hine, lor the sime reason .and also beeadse too n.se 
of any sedaUve medication might obs^ the indications tor tmclieotomy; 
(3) any other sedative drugs, and (J) either benadryl or pjTihensamiue, 

hecauseofthepossiblesedaUveeffectaudtoeoceasionalatropine-likeacUon. 
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PENICILUX ANB STREPTOMYCIN AEROSOL THERAPY FOR 
CHRONIC BRONCIUECTASIS* 

/UiTlIDJl M. OLSLN 

BroncJiieclasis is a serious disease wiich merits the attention of ali 
physicians. Since it often goes unrecognized in its early phases, a chronic 
ojugh always should be investigated carefully, A positive diagnosis of 
hroncliicctasis can be made only after complete bronchographic studies, 
for the symptoms and even the roentgenogram of the chest cannot be 
relied on in making the diagnosis. 

In chronic bronchiectasis the smaller bronchial tubes In the periphery 
of iJic pulmonary segments are dilated permanently. Cure can be effected 
only by removal of the segments of the lung that are involved. The symp- 
toms of bronchiectasis are those of its complications. Secretions which 
accumulate in the dilated bronchi become infected and produce a chronic 
Inflammatory process in \>all3 of these bronchi. As a rule, the infection 
associated with bronchiectasis is nonspecific rather than specific. Thus 
many types of bacteria are found in the secretions which constantly form 
la these bronchi. The common bacteria which can be demonstrated in 
the sputum of these patients are listed in the tabulation, 

TABULATION 

CoauoK FAraocEKic Dacteku Foohv m Beosciusctatio Sscbctiosb 
Grsm po«ittve Grtm DegsUre 

l^eumococeui EtcLeriebiB c»ti 

SLr«pUicocciii llemopluliu iafiu«&Me 

Kemolytie typ« Aen^BcUr kcrogtaea 

Noolicatolytlc (yp« KlthtUUt 

SUpbylococcuj rwudoisoriB* BeruginosB 

Micrococcuj Prouus 

The oonsurgical treatment of bronchiectasis includes the effective 
drainage of the infected secretions and the destruction of the bacteria in 
the secretions and in the bronchial mucosa. Postural drainage is a time- 
honored method of helping to elimioate purulent secretions from the 
bronchial tree and should be employed in every case of bronchiectasis. 
Bronchoscopic esiamuiation is of particular value in the exclusion of 
organic obstruction in the larger bronchi and temporarily helps the patient 
in his struggle to rid himself of the noxious secretions which constantly 
form in the infected bronchi. Antibacterial a^nls have assumed a definite 
place in the management of infected bronchiectasis. The oral and parenteral 
administration of sulfonamides and antibiotic preparations lias proved 
of limited value in the reduction of the volume of infected bronchial 
secretions but certainly has aided in the prevention of complications 
following pulmonary resection for bronchiectasis. In recent months it 
has been demonstrated that the intioduction of anUbiotie preparations 
into the tracheobronchial tree is the most effective means of combating 
infection associated with bronchiectaris. 

* From Minnesota Medione. (In preu.) 
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METHODS OF AD.MLNISTHATION* OF ANTIDIOTIC AGENTS 
Tbe two principal uielboils by nhicb solutions o( iMJiiieiiiiii or slrcplo* 
myciu can be introduced into Uie bronchi arc as folhn's: Solutions may Ih; 
instilled directly into the trachea Ihrougli the bronclioscopc, through a 
tracheal catheter, or by supraglottic insUUaUon with a syringe and tracheal 
cannula. The other method consists in having the patient inhale u mist 
or aerosol of the solution, lioth of these methods have their ailvantages 
and disadvantages. 

In our experience ilirect instillation of antibiotic iireparallous into the 
bronchial tree is accomplisbctl roost satUhiclurily by the supniglollic 
method. It usually is necessary to introduce 1 or 2 c.c. of a 5 ik-T cent solu- 
tion of cocaine into the trachea wiUi a syringe and tracheal c.iuuuUi. 
This procedure mil provide sufficient local anesthesia to permit the patient 
to retain the solutions that will be instilled. Penicillin smlttun is dissolved 
in physiologic saline solution in a eoncenlriilion of 20,000 units per cubic 
centimeter and 5 or 10 c.c. of this solutiou is instilled slowly, IN hen strcji- 
tomycin hydrochloride has been used, it is dissolved in physiologic saline 
solution in a concentration of 0.1 gro. per cubic cculimclcr and, again, 
5 to NO c c may be employed. If the patient will Icair either to the right 
or left side as he sits m his chair, the solution may be instilled into either 
side of the bronchial tree. If pcnicilliu sodium and strcptonl.^c^n hydro- 
chloride are used, the solutions may be aiLxod nod given at one limp. 

SupraglolUc instillations may be given tially for many days. The success 
of this form of treatment depends on the ability of the patient to co- 
operate. It is desirable that instillations be given when the patient's 
stomach is empty. Postural drainage exercises should be carried out before 
each treatment. This method of treatment is much more effective when 
the patient is able to retain the solution for several hours than when he 
can keep it only a short time. Many patients are able to retain the solu- 
tion without the benefit of local anesthesia. 

Supraglottic instillations require some e.\|>crlncss ou Uic part of the 
physician as well as the co operatiou of the patient. A large ilosc of peni- 
cillin or streptom\cin or both may be gi\en in a short lime. For patients 
who have a large volume of purulent broncliial secretion, the supraglottic 
method has been effective, especially nhen employed as an adjunct to 
aerosol therapy. Disadvantages of the metliod arc the frequent use of 
cocaine or a similar agent to produce local anesthesia and the fact that 
some patients are completely incapable of retaining Uic solutions. 

Administration of nebulized aolibioUc agents has been employed in 
nearly all of the cases of bronchiectasis treated at the Ma>o Clinic. We 
have used either the Vajionefrui or DeNUbiss Xo. 40 nebulizer. .Uthougli 
we have tried the nebulizers equipped xrith large condensing bulbs or 
with rebreathing bags, we have returned almost invariably to the standard 
nebulizer because it is convenient and easy to handle. For hospital practice 
we have continued to use compressed oi^gcn as a source of positive pres- 
sure. For home IreJitment many patients have obtained small electric 
motors an<l air compressors or have used foot-operated air pumps. 

NVe Lave been using penicillin sodium in concentrations ranging from 

10.000 to 25,000 units per cubic centimeter. NVe usually give 200,000 to 

400.000 units of penicillin daily. We have continued to use streptomycin 



TIIER M-T FOR CHRON'IC HROSnilECTASI'i 

only ill coses in nliich Brain-iicBaUvc orgaiiisiiis prcdoininale ill the spetura 
litter a ixiriod of trcaliiieiit «ith iiciiicilliii alone. In ecneral. »e hnii it 
desirable to ttlk slreptoiiiyciil liydniclltoridc nitll pcnieilliii sodnlin. Ihus 
200,001) to 100,000 units of peliicillin and 0.5 to 1.0 gin of strcptoioj 
are di.solicsl in 10 to 20 e.c. of physiologic s.illue solution, latients can 
nebulire 1 e.c. of solution in ten or fillccn minutes. Ilospitai patients 
arc askcil to nebulize 2 cc. eseiy hour for eight or ten hours each day. 

PREOPEIIATIVE MA.SAGEMENT OF imOSCHlECTASIS 
llronchoscopic cxainiitalioii and complete biolichographlc studies are 
carried out in aU our c.asea of lironeliiectasis m nhicli pulmonary 
is considered, lictore lobectomy or imeumniicctomy is 
snilatile eases, it is desirable that most of the iodized oil retained m the 
heallhv lung tissue after litmiehographie studim lie 
.sorbed. Whenever |Hissible, nebulizatioo therapy Is instituted m S 

Iicriod. 1-enieilliii is used rootinely and streplonljem Is 
iihieh gran, -negative bacteria .ire found in ' f 

gloltie Llillaliuns .ire tarried out in some else., llie ''"S''', 
tive treatment dei.ends on the tolnine of pumlent 
ninouiitof lung tisiue to be resccteil. Patients , hi 

ment are giver, a mnel. longer course »' m se!-en 
usual case in iilncli bmnehitetasis is wn6n^ to one ° 

(lays of proopcralisc Ireahucnt is adequate. I» I’c jjy 

prior to operation our palicnU now receive large < oae ^ , . jj 

intramuscular injcclioi. Postural drainage exercises are emplojed 

'Tuia, been onr definite imprecon that the 
for lobcelomy nill. imnieillin aerosol ha, been niost “P''^ " 
postoperative comiilications. .Altliough in occasiona cas PI . ^ 

the iicidenee of complications tollonmg pnln.on.iry resection lor bron 
chiectasU has been very low. 

NONSURGICAL .MANAGEMENT OF BRONCHIECTASIS 
Unfortunately, many patients »ho have 
candidates for pulmonary resection. Ihcbc pa dvanneic 

nho are most dVately in need of help sYnm^^ 

and chronically ill and have disease of th onfr-asts from 

Their sputum often l.a, a foul odor and ti.ey are virtual outcasts Irom 

“tVatmenl ivill cure Uiese individuals of 

experience we know that suffident rest and go mnirol the broti- 

climale and regular postural drainage will he p en many of 

chorrhea. .VenS>l therapy h..a l>«a of U 

the* cases. Iloiveser. a much longer perm o 

required than in the preoperaUve may last from 

hospitabzcd tor their initial comae of Siil on ad- 

tJ to sis Sleeks. Inhalation treatment nith P“‘' 

mission. Stains and cultures of the sputum are notations are 

accurate chart of the dady volume of j 

made of character and odor of the secretioiu. Postural drainage is car eu 
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METHODS OF ADMINISTRATION OF ANTIBIOTIC AGENTS 
The two principal methods by which solutions of pcniciliiu or slreplo- 
mjcin can be introduced into the bronchi are as follows; Solutions may be 
instilled directly into the trachea through the bronchoscope, through a 
tracheal catheter, or by supraglottic instillation with a syringe and trachea! 
cannula. The other metliod consists in having the patient inhale a mist 
or aero&ol of the solution. Both of these methods have their advantages 
and disadvantages. 

In our experience liirect bislillalion of antibiotic preparations into the 
bronchial tree is accomplished most satisfactorily by the supraglottic 
method. It usually is necessary to introduce 1 or 2 c.c. of a 5 j>cr cent solu- 
tion of cocaine into the trachea with a syTinge and trachea! caniiuLi. 
This procedure will provide sufficient local anesthesia to permit the patient 
to retain the solutions that will he instilletL Penicillin sodium is dissolved 
m physiologic saline solution in a concentration of 20,000 units per cubic 
centimeter and 5 or 10 c.c. of this .solution is instilled slowly. ^Yhen strep- 
tomycin hydrochloride has been used, it is dissolved in physiologic saline 
solution in a concentration of 0.1 gm. per cubic centimeter and, again. 
5 to 10 C.C. may be employed. If the patient will lean either to the right 
or left side as he sits in his chair, the solution may be instilled into either 
side of the bronchial tree. If iicniciUiu sodium and slrcplooiycin hydro- 
ebionde are used, the solutions may be mLved and given at one tune. 

Supraglottic instillations may be given daily for many days. The success 
of this form of treatment depends on the ability of ihe'patient to co- 
ojwralc. It IS desirable that instillations l>c given when the patient’s 
stomach is empty^ Postural drainage cxerdses should be carried out before 
each treatnieul- Tliis method of treatment is much more effective when 
the patient is able to retain the solution for several hours than when he 
can keep it only a short lime. Many palienU .ire aUu to retain the solu- 
tion without the benefit of local anesthesia. 

Supraglottic mstill.itions re<iuirc some cxpcrtncss on Uic part of the 
pliysiciaii as well as the co operation of tlic patienU A large doac of peni- 
ciHiii or streptomycin or Iwth may be given in a sliorl lime. For julicnls 
w no have a large volume of purulent bronchial secretion, the supraglottic 
csiKxially when employed as an adjunct to 
enipy. isadvanUigcs of Uic method are Uie frequent use of 
“ «»»lar agent to pnxlucc local aneslhcsU and the fact Uial 
A, 7* r***^ «’mple|ely incapable of retaining the solutions. 
nearK- S It* ‘“^bubail anUbiolic agenU has l>ccn employ e.1 in 

•, bronchiectasis treated at the Mavo Clinic. We 

we Lve^t7^rT/“' .\o. 40 nebulizer. Allhougli 

ilh 1 ° «l«>P|K.-d with Lirgc condensing bulbs or 

-t have rclurnetl almost inv.iriably to the standanl 


”c “"'•.■.irot .„a ca.j. to ImnJIc. rorl.o.pilori.roclic 

sure For Ju «>mprc».scd oxygen as a source of iwsitivc pres- 

•atnicnt uuny jutieiits luve obtained .sniall electric 


“'f compressor, or have used fool-.,i>cratcd air pumps. 

10 000 to a-noli peniaUin mmIiuu! in concentrations ranging fiw. 

centimeter. We usually give I 

*00.000 unit, of iKniclIm daily. We have conlin.i«! to ui slreptomyci 
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only in caso in «liic!i grani-llcgalivc orgalliamA prcdoininalc in ‘1“ SP"™ 
alter a period ol trcalineiit aitli pcnicdlm -alone. ''‘.E™""'’ 
desirabli to mh streptomycin hydnicldonde ''•‘‘\P''""““V“,tT„„,s cin 
300.000 to 400,000 unils ol penicillin and O.j to 1.0 gm. of ^ 

are dissolved in 10 to 30 cc. ol pliysiologic 5.iline “‘“‘7"- ? “ 

iieliulirc 1 c.c. ol solution in ten or fifteen ininntes. lIospiUl patients 
arc askcil to liebillir.e 3 c.c. every hour tor cigbt or ten hours each ay. 

PRCOI'ERATIVE MAMOKllENT OP IIRONCIIIECTASIS 
llroiielioseopie evaniinalion and eoinplele bronehogr.ipliie 
carried out in all our eases of bmncliiectasis in nliieli 
is considered, llcfore lobectomy or pneninonectoray is !“«»'■ ”'> " 
.suitable eases, it is desirable lli.it most of the iodised oil retained in tlm 
healthy lung tissue after broocliographic ' 

sorbed. Whenever possible, nebulimlioil therapy is instilntcd in ‘ = '“‘‘11 g 
lairiod. I'enleillin is useil routinely and streptomycin IS ‘ ^ 

which gram-negative bacteria arc found 111 f 

glottic instillations ate carritsl out in some c.iscs, 1 lie Itnfctli > 1 j 
tive treatment depends on the volume of purulent f “ 

amount ol lung lissue to be resected. PaUenU '''‘P,'?"'' He 
meat are given a much longer course of prcopcralt 
usual case ill nhieh bmacliiccUisi, is eoafinrf to ®'.“ 2° 

days of preoperative treatment is adequate. In o/nenicillin by 

l)rior to operation our ptiUcnU now receive large -n,n^o^e^l in uU 

intramuscular inicclioii. Postural drainage cxcreises are cmplojed 

“Uhas been our definite im,,ressioii that the 1>7““‘;“? 
lor lobectomy vsitli peiileillia aerosol has l>“". 
tKistoimratis e eoinplieatioiis. .Mlhongh m oeeasional 
the iaeidenee ol co.lipliealioiis lolloivli.g palliloiiary resection 
chicctasU h.as been very lo'v. 

SONSURCICAL .MANACEUENT Of URONCHIECTASIS 
,, , , iiave bronchiectaJsU are not suitable 

Laforlunately. many patients « ho ii„|ta often are the ones 

candidates |"|,,, Frequently they are dyspneio 

wlio are most dcspcralcb >" *. , ..(.cessory nasal sinuses, 

and ehroaieally ill aad ‘‘f J^bt^rrvlS onleasts from 
Tlieir sputum often has a foul odor ana inej are 

society. inrlivlduals of their bronchiectasis. From 

No treatment will cure gooJ nutrillou, a fa^orable 

experience we know „,ll hcirtl^em to control the bron- 

chmatc and gre.it benefit in a good many of 

chorrhea. AVerosol ^'^nger ^oil of intensive treatment is 

these cases. However, a cSesSlost of our patienU have been 

required than m the preoperaliv .-pntnienU which may last from 

two m si. vveeks. I-haU »« t^tm^t^^^ ice a week, ^tn 

mission. Stains ®{ 3^ sputum is kept and notations are 

aeeurale eluirt ol ‘1'' ’fS^'^Soas. Postural drainage is carried 
niaile of character and odor ol tlie siecre 
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Such a procedure will frequently reveal unexpected and iiilcresling find- 
ings. It is important in cases of this tjT>e, if the full value of the operation 
is to be attained, that the tissue or secretion which is removed be examined 
by a competent pathologist. 

Since time immemorial, pathologic processes h,ive been shrouded with 
varj-ing degrees of mysticism. With the development of the concept of 
cellular i)athology and with an appreciation of phy-^iologic raeclianisras 
a more rational approach has been made to the understanding of disease.**. 
However, cellular pathology rests exclusively on a morphologic basis, 
and interpretations and opinions couccrniiig such patliologic processes as 
may be observed grossly and microscopically are limited to one’s ability 
to appreciate and recognize varying degrees of morphologic change. In 
the field of oncology various procedures have been developed by which 
one may not only recognize the nature of tlie tumor but may also ex-press 
an opinion as to the rapidity of growth with a view to prognosticating 
the outcome of the dise>tse. 

\\ilh the growth of the celluLir Uieorv of pathologj-, leclinics have 
been developed by which the tissues to be CMimincd are cither killed by 
^me suitable fixing agent, such as foniiaiin or mercuric chloride, or arc 
frozen in the fresh slate so that an immediate hbtologic preparalioii may 
be made. The former method Inlls not only all the tissue cells but also 
the miwbic agents which may be the cause of Uie lesion. In the second 
mcUiod, the hancUing of tissues preparatory to making the frozen section 
results m wnUmination so that a suitable liacteriologic cxaralnulion may 
be mipossible .should the histologic stuily reveal the desirubilitv of sucli 

exaniiiinhnit • 


license many different tnfeclious disemam prodnen histologic paltcnis 
I' H, ‘"«'<l‘er, it becomes the dntr and Uie responsi- 

e ' palhologut to Im prepared to estabUsh the natnre oi ibe 

unlit mducnig any inffammalnry processes nbicb iie considers 

n ikcl} lo be a part ol, or rciated to neopiaslic changes. Wbiic mmicrii 
palholi^nu rewgnue the in,,x,rUncc ot consnlling nilb i.acteriologisls 
inll onn liaclcrioiogic examinations, concerning cerUiin 

csaininaUun^ primes it should be emphasized that a b.icleriologic 
S mmnl T ""t "Pbrne. the lilslologic slndy, since 

b Sous JZl* Wectisl and nmy simnlate an 

surgical !n^u *' '‘-‘'""o 

mS- to™ “®'° ““"""•"“n* "my be made b. ll.c event an infl.am- 

of such sui)iilr>mz*r,i of ^ rci>caled biopsy. The imiwrUnc-e 

in the folliiing casol? "*** ^ clinicwn and pathologist is cxcmpUficil 


HEPORT OF CASES 


OkUhom* pre«nlrd herself «l the 
h«4 been preicnl for four \ r««"i f ***• ***** S»v e • hUlory ot rheumatic pain* wl»ich 
»»* to learn Ihe lulun* .i . c ’ .»~*on t«r seeliufi rntdieal alUntlon at that time 

At the lime * qw*tioRahle leaioo >m ibe peK U. 

-a* of .«h to hate a >matl uterine £bro-|d. The Cbrohl 

t^ivcter that .urp. .1 i,.lerventk.o did not *eem ind.raltd. During lie 
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couw of s f;cncnt rxai»inatMMi a rocni^uoiof^ eianjmalJon of the cJjfst rex'caJfd a diJcojd 
or globular mau Ijnng just subco'lal to the posUnor porlion of the tenth nb on the left side 
(fig. lot). This was suggeslixp, to tlie roentgenoloijist, of cillicr a benign tumor or an inter- 




Fig. 105 (case 1). — Gross appearunew of tumor remuv ed. 


costal neuroEbnJina Results ot esatntnalmn of ihe sputun) for arid fast organisms were rr- 
ported as negalne fhe unnaljsu, benMsIbbm detcrtmnalion, erythrocjte and leukocyte 
counts, and dclerininalion of the sctbinenlalKai rale ^»c xalurs wlneh were wilhiii normal 
iiimt*. the rraclion l» flocculati.in leafs furayphlb* was ftegaliie. 


51S H. J. MOEJl>CI>, L. A. UECO> S. tU UcDON'ALO 


From Uie h’ulory Uk Infonutioa at bcaJ, U wu fell llut th« raoJiUoa oistl * 
tumirtotn* klUioujh ihe penjilHlily of lOjJijriuACX «>uU nol bo ewlutlnl. t»pW»lor 7 tlw* 
rscolocny »eemeil ajTuoble in lhi« e**« wul llx ^iirnl »fti to aJ«’wr<l. Al oprialioo on 
lober 23, 19(0, » Crm. rouoJrvl tumor found titMtnl nr*r tie {•rnjdiirryol lb« 

loboof Ihricft lunjj Tlurnuu* *M«c«»*d.'n»*fp«imeBfrt»OTfd’»of»pc<rUJ by Ibe p«lh- 
ologUt »« hivini: th« jtrou an*l mi«o«»pie npivnnare lupstelWe '-f U^iltd primory luUf* 
euWa (fig l(Ui Mat<ri«l from the tumor uuw« «M injKteil into guir.rn pi;* In ui^r to 
trnninejcfimlrly the uiulrrlj insctiubtgtcngtnt. Muck to pur»ufpn»^. »brntl,«*fti^»*»*t* 
eumined at necn'pay «l6lit wrtk* Ulrr Ukcy wrrv fuuoJ to L* iofrctcd wjUa C«odk-iJ<» ua* 
miti* ami there wa* coeridrnrruf tubrmdou*. IWcauwof thii rrpott. the oti’pnallI*»ue ua* 
re-oxaminrd anil adililiorul arctioiu were taken from tl>« tucoof snau; al tkla lunr numcrtHU 
imall tphrrical budiri »tre rrfo,piUed. &<(oe <jf ilrt*e bulir* Bp(iraml to I* io ll>r UkWui; 
fortn, but none could be found •kick had ike OMbufiiiruIatiti; apkrndc* cLaractrruUc of 
cocculioidomycoau. 

In retrospect, Uic <li,i^iosis of tins lesion nilglil luivc been iiiaJe if a 
skin test for coccidioldoinycnsls Iiad Uxn carrictl ouL nonever, ibc 
clinical history and Uic fact th.it Uie patient cinie from .i part of the 
country where coccidioidomjcosU is nol endemic did not arouse our 
suspicion of .a ciKcidioidomycotic infection. Tlic cose •i<«s emphasize the 
importance of keeping the possibility- of coccidioidom>co*is in mind in 
all cases of pulmonary inrdtiatlon. Altliough surgic.!! inlcn'cntion t* not 
rccommendcil os a routine procedure in coccidiuidoin} cusU, it U of mlcrcat 
that Utis patient m.ade verj' s.iUsfactory progress itftrr the removal of 
the coccidioidal nodule from her lung. It is, of course, problematic whether 
the improvement in her general rheumatic paiiis can be justifiably ascribed 
to the removal of this nodule. 


Carr <.“A woman fortyHi* jev* of age «ko eae,* from MinMsola ••• aduuiud t® ih* 
clinic SrpUtnbrr 19, 10(0. Her ckirf ctMoplalnl waa that of n>u;b a(>d espreturaUon. St* 
tlated that her dilScully begaa af Irr an attack of pneumonia in 1019. friuce ikal liiue *ke Ud 
suffered from a ckronic cough and bad born subject to frt<)urol pulaiocaiy infection*. For llic 
past 6ve j ears ahe kad coughed up a great deal of (nirulcbt semtion; Ike quantity raned from 
a kalf Uaspoonful to a lialf cupful in Iweoty-ruur hours. .Uler oicrexrrtioa the spuluBi kad al 

tinw* been blood streaked During the past year the patient bail noted an inereasing degree 
of dyspnea associated wuh esertion. 

On physical esaizunaUi)n the ooly eiseollal Cndiog* were a silgkl limilatiiin in movesient of 
“®i j. , *»*P"lwa«i>d • few coarse rile* heard over tiie right loaer and 

mi^e lobea lYhco the palieul waa lipped over she eipcclorated a ckanclerisiic bronrhieo- 
taUe type of sputum. Roenlgeaotogic euminatioo of the chest wa* reported aa allowing prob- 
able eontraclion of the right lower lobe (6g. 106). Sputum eiamisation did not reveaUcid-fast . 
organisms Bronckoscopic eiamlnaaon waa perfwmed and a large amount ol purulent secre- 
tion was found coming from Ike bronchi of the right lower and middle lobes. The mucous 
membrane of the bronchus of the right lower lobe was markedly inaamed. No oyidence of a 
tumor or stenosis of ^ bronchus was seen. Bronebograma were made Uie following day; these 
sbowrf evidence of bronckiectasi* involving Uie right lower and middle lobe* (fig. 107). 

A diagnosis of broncteclaais involving Uie right lower and middle lobes was made and op- 
eration was ad^A Af^preoperaUve DcbuUzaUoa with penicillm Uie patient was operalcd 
on on October 26 10 J6. The middle lobe was found to be completely collapsed. A right middle 
and lower lobe lobectomy was performed. On gross and microscopic examinalloD the pulmo- , 
nary tissue «mov^ ^owed the ckararterUtk appearance of broncluccfasi* with awociated 
pneumomlis (Bg 108a). Since pneumowtia it • common finding in bronchiectasis, io Uus f*« 

‘.^iS ““ i. 

After the operation collapse of the right upper lobe developed. In spile of repealed broo- 
chos^pic aspirations the righlupper lobe failed to re-eipand.Ubecamenecessaiy to perform 
a nght upper lobe lobectomy m December. 19(6. The gross and microscopic appearance of the 
right upper lobe was the same as that found in the nght lower and middle lobes at the time of 
their removal, eicept that the degree of bronchiectasis was leas marked (fig. lOSh). The material 




550 


11. J. MOERSCH, L. A. WEED, J. B. McDOX.UJ> 


renioieil at this time was subjected to bactcrwdo^ esaminalion and was found to contain 
Pastcurella of the anitual variety. Empyema of the right side of the chest developed after the 
nght upper lobe lobtctomy; drainage was obtained by open operation. Although the Pas- 
teurella in this case was found to be resistant to streptomycin in vitro, the antibiotic agent was 
instilled into the empyema pocket with appannt benefit. * 




uf nght iip]>er li>l<e (X3 J) 


J 


Ihcro iniglii l>c .some «iuc»U'oii u» to whether the I’.islcurella infection' 
pniiury’ nr sccomlaty' in nature. In anv ca.se, it is unusual 
U" "PIX-T lol»! JioulJ l,:ive occurrc.1 nflw Ihc 
■ lilf.™ T ' ' »»<■ «»t lli, piUiologic proccj foun.l 

" ‘ I , T’-"" It would OTi Hut Iho l>a.lmrcll» 

V*.«s the uiiilrrlyinR cltnlopc factor in this c.-»se 


SrpU^ief iV^ t! wbw honie was in 3Ieaico eame under our care on 

MUl M.7 lOlA . t g ^ ^ tad.cwuccr of the lun*. lie „id that he had enjoy 

“ ol^nii I ““‘17* • P*« in tf.e left aide of U.e rh«l. The^in was 

not rrUletl to ,r.pirat«n aislU.ted tn .1 ihraej,,,. With the onset of the ehe»l pain be clrd 
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u> elevkUon of Itmpctature to 40A* C. Boe&tgtnolo^ examination of his chest at lliat lime 
w«s report eU as disclosing evidence of an areaof infittralioo which invohed the left lower loiie. 
aud which led to a diagnosis of cougcslloa of the left lower lobe. The patient was treated with 
injectiom of pcmcilUn without apparent ilsprosetDenL His temperature remained ele^ aled for 
tweiilj--one days. Since the onset of illness the patient had lost weight- He had had a sery 
slight, unproductii e cough- Bccau^ the roentgenograms of the chest failed to show evidence 
of any unprovemeol, carcinoma of the lung was suspected and the patient was referred to us 
for ticatmest. 

The patient was found to he a well-developed, healthy-appearing man with normal blood 
pressure, pulse and temperature. l“hj-sical ciamlnatlon of the chest gave essentially negative 
results. Urinalysis, hemoglobin determination, erythrocyte and leuboote counts and differ- 
ential count gave results which were within normal Uouts and the reaction to the flocculation 
test for syphilis was negalUe. It was iapossiUe to obtain sputum for culture or microscopic 
examination for tuberculosis or for cumlnallon for maligruint cells. A roenlgenogram of the 
chest made on September 27. 191(3. showed evidence of a lesion in the left lower pulmonary 
field which was partially obscured by the left side of the heart (fig. 109). The lesion was con- 
sidered by the roentgenologist to be probably a hamaitonia. Bronchoscopy was done and gave 
entirely negalii e results. The history of pulmonaiy difficulty of four months' duralbn. with 
loss of weight and a persistent lumresalving chest lesion as seen on roentgenologic csamlnalion. 
loade the diagnosis of carcinoma very probnUe. 

Exploratory thoracotomy was advised. The palknt was operated on on October 2C, 1918. 
and a lesion was found situated in the inferior portion of the left upper lobe which appeared to 
U- infianimalory in nature. It was adherent to the pericardium as well as to the chest wall. .-I 
left upper lobe lobectomy was performed. The spenmen remoeed was reported by the patli» 
i>l»gut as being a granulomatous infUmmatofy mass, possibly a lesiuo of coccidioidoin}ccisii 
tfig llU). However, no eiido'poruUting spherules were found although budding forms sere 
present, suggesting the possibiUty of blastomjcosis. Hacteriologic studies of the tissue revealed 
large numben of Coeeidioides uumitli: no blaslomycelcs were rerovered in the culture, a|« 
llu^h their presence had been suggested by the appearance of the budding forms in the ini* 
mscupic examination. Coceulwidin sUn testa were done after operation, and liie results wen 
found to be positive. 

In IIjU casc, the possibility of coocUlioWomycosLj should undoubtedly 
Ime been au5]>ccU.-d before o{>cralion: however, UiU disease was not 
su*i><-ct«l and it was neceasarj* for iLe Kaclcriologist to have spcdal 
aludica carried out in order to |>cruiit dctcmiiualion of the exact cause of 
the luUcnl’s dlUicuUy. This patient did verj* well after operation. 

Obviously, it sliould be our cherished go-ol to try to establish a positive 
eliiiical diagnosis in every case of pulmonary' disease. Careful and liiligcot 
um.* tuusl be niaiic of the iiuny liclpful tests and ex.iinlnatiuns Uiat arc 
available for this pur^sosc. 'Hic close coH>|»cralioit of the roentgenologist, 
broncluKopUt. bwlcriologist and other .>>i>ecialuts U highly important, 
Oespite all this, Uicrc will remain a goodly number of patients BuHering 
from pulmonaiy disease in whom a |>oMtuc diagnosis cannot be arrived 
at. It u often unwise, in a case of this tjj>c, to procrastinate too long 
with pcrioda of observation or witli tesU that retiuiro many wceLs for 
complcliou, In-cauM! of the danger that the lesion may be iiulignunt io 
^‘^rvby rwiuiring prompt treatment if it is to be eradicated suc- 
cevduUy. In pn>|>crly selected rases of this tj jic, exploratory thoracotomy 
i» often indicated; Uic {utliologisl can often fumlah a prompt explanation 
of the uuilrrly ixtg cause of the pulmonarj' lesion. In cases in w liich the 
cause U uncertain, Lacteriulogic studiiauf the tissue should Iso employed, 
as often useful iaformal»c>a which might otherwise escape detection may 
b« ohUincd by ihia method. 
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PULMONARY RESECTION FOR ABSCESS OF THE LUNC* 

nOBEUT r. GLOVKR O. TIIEUON CLAGCTT 

In thirty-seven eases primary lung abscess in variop stages 
was treated by pulmonary resection. The ebpscd time from 

diagnosis to surgical excision averaged eighteen months, n c ' . J 

cases in which a conservative resection (lobectomy or .. .. 

formed, there was one death (mortality .^oiment. 

wasting and general debility of the patients when as 

In the remaining twenty eases the results were good an are 
asjmptomatic cures. In contrast, of the sixteen cases m w ic j^gj 

monectomy was performed, in only seven w£^ a goo , rTk™ 
and in three of these it was delayed considerably by comp ic • 
were six deaths attributable to operation (mortality rate 3 . p 
and three late deaths resulting from brain abscess. „_,[Hprcd as 

We believe that if the problem of acute ^““8 
surgical from the outset and the optimal tune for . abscefs will 

and acted on with dispatch, the problem of 

virtuaUy be eliminated. Until such a Umo „„ opinion 

treatment of choice for suppuration of long j .irabace will 

that bronchographic follow-up of patients y^wted by P v gjjj 
reveal that a slgnidcant number are left wiUi ,P fujiher symp- 

bronchiectalic changes, which' in all probability will , 

toms at some future date. This is cspwiaUylroe when 

m the chronic state or after secondary changes nnen drainage 

this reason pulmonary resection should take prefertmee P 
in most eases seen by the surgeon at the present time. 


INCIDENCE OF PULMONAIIV EMBOLISM AFTER VENOUS 
SCLEROSING THERAPVt 

FREDEIIICK L. SMITH BLIRCELLUS A. JOHNSON. HI 

thV ,°9'ir“sTue“dS»TfoSl3 

the Mayo Chnic over a ten year period, 1917 1 J fo^ty- 

c«es of pulmonary embolism; 267 of V ^ 3 tbe emboli were 

aix Yfere nonsurgical. In 223 (83.5 per cent) of the 53.2 

the primary cause of death. The average age cases of cardio- 

years. Nineteen of the forty-six nouMrgical ^ j in the iliac, 

vascular disease. The source of embob was mos named, 

femoral or pelvic veins, prostatic plexus vena c ... decreased 

We believe that the incidence of fatal Some of the 

in recent years. Other studies have this decrease, so 

reasons for this decrease are as follows: . ^ saiss-ssi 

• Abstract of paper published in fuU in Surgery. Gynecology an 
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AiiticodguLints have beea introduced to forestall ati acute or reiiiole 
possibility of pulmonarj’ embolism. Their proper use is well described by 
Allen, B.arker and Ilincs. Tlic value of anticoagulant thcrai).v is clearly 
indicsited by the report of Barker and his associates on 1,000 specially 
selected surgical patients nho were givcu dicumarol in llie inimediate 
postoperatKc period In the entire scries only one death occurred from 
pulmonarj’ embolism. This evlrcmcly low incidence of fatal ])uhnonary 
embolism is remarkable because 370 ]>.iticnts had demoustrated a throm- 
botic tendency at some time before ofteration and 438 had been subjected 
to abdominal lij sterectomy. The slatislical risk of thrombosis and em- 


bolism in abdominal hjslercclomy is known to be high. One of us (F. L. S.) 
in an unpublished study on poslojicrativc complications made in 1919 
also obser,-ed this high incidence following abdominal hyslcreclomj'. 

The surgical interruption of the feinor.d vein was recommended for 
pulmonary embolism by Homans in 1934 and from 1941 on, in the medical 
service of the Massachusetts General Hospital, h’galion became the treat- 
ment of choice but it usually w.is performed only on the affected side. 
In 1943, bilateral mterruptiou regimllcss of noniuTOlvcmcnt of the other 
extremity became the routine treatment of pulmonary embolism on that 
service. I^’ the last prMe«lure Carlolti ami bis n-ssociates at the Massa* 
ch^etta General Hospital reduced Uie iiiortahly rale from pulmonary 
emboli in the medical cases in Uie years 1941 to 1945 to 28.3 per cent 
as compared to 50.7 per cent hi medical cases in whidi tins procedure 
was not carried out after u uonfatal episode of pulmonary embolism. 

Ill ^ses which sclerosing treatment of varico^ veins is planned at 
ihc Mayo Clinic, special care is Uiken in e\.imuiing the extremities for 
evidence of vascular disease and in eliciting a hislorv of any previous 
episodes which could be intcriircled as being due to \a.scular disease of 
the lower cxlrcniities. Often locaUzed atrophy, with brawny induration 
am i isco ora ion, or slight edema of the leg suggesting some previous 
tpiswlf of thrombophlebitis is found. .At the time this episode occurrcl. 

"as not considered of any special significance by the p.itient or 
11 nail ***»'’ i iwsacd off US extraiicous. Souietime.s 

a patient who hw had previous sclerosing trealment of a vein may s olun- 
oUoi ‘“'I "" lo a question to the effect that a few day.s 

V” '' !■" "'Sht -wtl. a Mch of 

KSontion ri !" F«>smW.v lud had rusly cx- 

lo Ihc'aff.'ol 1 ospfrin. applied a mustard poultice 

m emlSfoT ” '■“f “■ '“>■ ■* I" “11 Probabilit.v 

resiiiraSrv oE ' ™r' .t' *'■' '"•“'>'0. Doubtless many more 

are rci>ortcd*Tbi%*-I relcrosing treatment than 

r„dXn Ti„ Jr ' -‘I understanding of the true 

nretdouTe^djT 7' ■ ■’““ib'j- »• oeeurreuce is a coincidence an.l 

sJ^Dl U f Ihrombopblcbitis. 

tmatment of varieose vein, at Ste^Wo'cbbd; :rb“dtaTS? 
massne tj|w of emlKilus is seldom encountered in such ciuscs but rather 
small vmboh occur which miolvc the lungs in v..rying degrees. A shotly 


I-l.U\10NAU\ tlllHlU*''! IH-KB A>AOt> M UllUWi 

api>caraucc in llie baic of one or bolli JungH nuy be evident in lii< " it 
genogrum. . , , ,, ...i 

I-rom 1927 llirougli June :»K 1»47. 11,700 iwUcnU l.ave leu. fnat.-i 
for varicose veins aL llic Ma.vo Clinic aiul only scvcnlecii of llie^t jMtiu.is 
(0.1 1 jKT cent) have had jmlmonarj- crnlwli. Sixteen had nonf.iUl t m x.ii 
and rcco\crc<l without subsequent .sequelae and one had a fatal cinooni^. 
I’rior to March, 1937, Ircatmcnl in our series consisted luainly ol injt • 
tions. .\flcr 1937 Uic combined ligation and iiijcctioii Uchmc ys usea. 
this technic consUla of injection of sclerosing solution mlo le is 
segment at the time of ligaUou of the great or small s.iphenoiis veil 
Our jearly rcixirU reveal Uiat from hO to 88 i>cr cent of all 
treated by the above procedure and the rciuaiiulcr rcceivci i j 
only. In S3 per cent ol the eases in i.liioh opo'?*'"","'" , 

great saphenous vein and its tributaries were ligatesl and m pe 
Uie small saphenous vein was ligated in the popliteal space 
We h.ivc attcniptenl to dclcniiinc whether the sevent^n pa i ' 
had pulmonary cinlioli had any characteristics which 
from the patients whose course was uncompheafed- A . 

referred for venous therapy after complete cvaimnaliom , ... 

men and eight women. Their average age was fifty p'..ii,o,n. 

hjpcrlensivcdl.scase, one had duodenal ulcer, one localiz 1 • , 

atosus and one slight pneumoconiosis. One gave a > 

thrombosis of the femoral vein ten jears previous to conn g 
but complete involution had occurred before cxammalion 
on venous therapy. Varicose veins had been lenelh of 

twenty •seven years in the seventeen cases and the ® 2i'our 
lime during which discomfort Imd Iktcu manifest ^ .1 

patients had varices on one lower extremity only an embolic 

on boll, lower exlreinilic,. Sir ba,l .;.rico.w. n ce« In “I ^ “ ‘';f ““ 
episode dcvelojicd prior to 1937, whereas after IJ » llrritioa and 

inslitutal, cloven icnrrcl. In lbc» eleven core, eombmed benUon 

injection was cinploycil. . . ct^rles was 

The sclerosing solution used for the J" pgr cent solution 

a o per cent solution of sodium raorrhuate althoug ppifcil. Quinine 

was used when a more coiiccnlraled glucose and 

and urethane (Genevricr’s solution), a solution I- salicvlatcs and 

25 per cent salt, 30 and 40 per cent soluUons of 
20 per cent solution of salt were all used early m Uie work but 

morrhuate proved to be the solution of choice. „l,n arc likelv 

Always ti identify patients during the UcvUicnt '^JXxhibit 

to develop an embolic condtliou is pracUcally imp jjie 

swelling and tenderness with local mcreasc o moderate to 

chemical cndophlehitis. Occasionally chi^ and fc twenty-four 

high leukocyte count will be obscrviJ; tciulerncss and 

hours or so and then the leukocj’tosis iw^cs. . the size of 

swelling may last for some dajs. Tlicir dura ion I 
the vein treated. Our earliest emboUc fifteen cases roenl- 

lalest sixteen days after beginning diagnosis of embolism 

genograms showed sufficient evidence to warrant a s 
With ensuing infarction. 
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Just what initiates the development of a thrombus is a matter of con- 
jecture and in the literature reviewed various explanations were ad%’anccd. 
Investigators are generally agreed that the basic principle on which they 
have been working is tlie prevention of formation of thrombi in the deep 
veins of the lower extremities. Enough information has been gathered 
to attribute the formation of a thrombus in many aises to operative 
procedures. Allen and Linton reported that debilitated j>crsoas mlh re- 
stricted mobility of the lower extremities arc likely to iiave tlirombosb. 
Yet Munro in discussion of Albright’s paper staled Uiat In the army 
general hospitals in England pulmonary embolism rarely occurred in 250 
cases in one series and in 500 in another in whidi patients paralyzed be- 
cause of Injury to the spinal cord were conhned to bed and their legs 
were unmobile for months. Thrombosis is prone to develop in association 
^th trauma and inf^tions. .iVll investigators have obscrv'cd the increased 
incidence of thrombosis in patients more than forty years of age. 

It is difficult to determine why an embolus dcvelojis during active 
sclerosing treatment. Chemical cndophlebiUs should anchor the thrombus 
at the site of the injection. Tributary communicating veins may be a 
factor, for pblebolhrombosis may develop In them alUiougU tlie walls of 
the vems may not be affected, and some muscle contraction may express 
the soft j^y-like clot into the deep circulation. Necropsy has revealed 
tMt clots had formed during life and propagated rapidly toward and into 
the large veins with no evidence of injury to the vein walls but simply 
with stasis or stagnation of circulatiog blood. 

Inasmuch u thrombophlebitis of the lower extremities is the main 
factor, m surgical procedures regardless of the site of the operation, patients 
who have undergone injecUon treatment and operaUon. especially those 
CO ed to bed, should have leg and foot exercises at frequent intervals 
and, when physical condition permits, actual walking is beneficial. 

Before the days of anticoagulants, at the clinic we hospitalized at once 
patients who had pulmonary emboli after sclerosing treatment, placed 
^ 0 ^ 1 " posiUon and immobUized the chest as much as possible 
wath bmders and by the hypodermic use of morphine sulfate every four 
Hours unbl tte respiratory rhythm was reduced to 10 or 12 per minute; 
enoug se a ion was given to keep the patient in a scmicomatose state 
ana an oxygen tot rantaining a mixture o! 00 per cent oxygen n-ith tlie 
air was employed. The oxygen eompcnsaled for the low volume intake 
toJ'dSi prevented pulmonary absecsj op bronchleetaab if 

invnlvpm *. We found that if Ihe patients with a severe 

uT. lwm.ly.tnnr hours, they recovered, 

threateni Practice to hospitalize any patient who is suspected of 

“ P">PVIaetie measure and to biin anti- 
Svl? fcrepr unmediately. If the consultants on the vaseulaj service 
»' “ thrombotic migration from 
.nyolvement in the extremity, the region of the deep 
vems of the extrenuty u explored and ligation is perfoLed. 
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TIIE ROLE OP PLEUIUL EXUDATION L\ INFECTION FOLLOWING 
PNEUMONECTOAIl'i AN EXPERLMENTAL STUDY* 

JOHN' T S-MALI. AJ.D GCOKGC M. lUGGlNS 

Pulinotiarj’ resection, witiioul surgical collapse of the thoracic wall 
as m llioracoplasty, produces u laific surgical dead space, a condition 
ivliidi nould not be encountered in the abdomen with its collapsible walls. 
The imniediale and sustained reaction of llic organism to pneumonectomy 
13 obliteration of this space by a combination of factors which include 
(1) the overdistention of the remaining lung tissue, (2) the retraction of 
the pariclcs and (3) the production of a fluid caudate. The later effects 
of pneumonectomy in lower animats cannot he compared to those in 
man since the patulous mediastimim in the former permits a gradual and 
complete expansion of the remaining lung which eventually fills the space. 
However, the early phenomenon of csudalion is similar in both lower 
^imals and man ami appe-ars presumably as a universal expression of 
irritation or a changed environment for the mammalian pleural membrane. 

Packing the pleural cavity after removal of the lung with an inert 
nondistcnsible material sucli as gelatin foam serves to restore the re» 
maining parietal pleura to a more nearly normal pressure status. Under 
such conditions the effusion wbicli normally occurs after pneumonectomy 
is greatly inhibited but not compfetety suppressed and the cellular re' 
sponsc in both pleural membranes as well as the exudate is but expressive 
of a mild Inflauimalory reaction. On the other band, the cytologic change 
of the exudates and the histologic change of the pleural membranes which 
ensues on pneumonectomy without gelatin foam packing indicate an 
extremely high degree of irritation in the pleura. These pleural reactions 
appear to be comparable to changes which accompany bacterial or other 
forms of inflammation. The exudate produo^d by pneumonectomy was 
invariable in its lime of appearance and the chemical, microscopic and 
gross changes were always consistent and predictable. The closure of 
the thorax, followed by the regulation of llie intrathoracic pressure to a 
constant le>el in pncumonectomixcd animals has assured a set of regular 
conditions for the involved pleura, an adjustment which cannot be at- 
tained in clinical investigation owing to the varj-ing ages and varying 
pathologic states of the subjects. The pleural irritation which follows 
pneumotieclomy appears to be on a purely mechanical basis and is not 
motfified by buffering capacity of tissue, tie pff. rympAatic 5/ocAing or 
concentration of electrolytes. These are variables which need to be con- 
sidered when various irritants arc placed in the pleural space after operation. 

The classic theory lor the origin of a pleural effusion is not applicable 
to the effusion which follows pneumonectomy, for these older studies 
eliminate the role of the parietal pleura and consider only the visceral 
pleura of dead animals in vitro. We were unable to find either gross or 
microscopic evidence that the visceral pleura of tJic remaining lung had 
taken part in the production of these pleural effusions. 'Graham's use of 
the concept of a changing negatise pressure around the visceral pleura 

• Abridgment ot paper pubbahed la fnU in Snrswy. (la prta* ) 
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s.cr\-ei> to emphasize the common miscoBception that such a negative 
pressure is in some manner essential lo the performance of respiration, 
in which act it becomes still more negative. In senile emphysema or in 
the newborn mammal Uie lungs completely fill the pleural space, are 
almost lacking in clastic tissue and do not collapse to any extent when 
the thorax is opened. 

Small amounts of exudate were observed regularly when a simple 
pneumothorax was done and the cytologic picture of the resulting exudate 
resembled that found after pneumonectomy. The differences were only 
quantitative and were further expressed by the changes in total leukocyte 
level of the circulating blood. When the exudate was relatively large in 
amount, the appearance of a large number of blood leukocytes in the 
exudate was coincident with a drop in total number of leukocytes in the 
blood. This relationship substantiates the earlier work of Lippmann a!id 
Plesch who found no granulocytic cells in tlie exudates which formeil 
from the irritated pleurae of animals whose circulating granulocytes had 
been destroyed wilb thorium X and indirectly sliows the source of these 
cells from the circulating blood. 

Tlie granulocytic inRltration into the pleura thus represents the early 
phase of the pleural reaction to pneumonectomy. This phase is soon 
followed by’ the appearance in the exudate of large numbers of mono* 
nuclear leukocytes. This sequence of neutrophilic polymorphonuclear leu- 
kocytes, followed by an iofiUration of mononuclear phagocy’tes, is the 
classic picture of the successful response to any inflammatory condition, 
be it bacterial or otherwise. These data do not sustain the views tlial 
cither the microphage or the macrophage is the essential element in an 
mnun^atory response but do establish the fact that the pleural response 
to injury’ is es-senlially similar to lliat obacrxed in the repuleilly more 
resistant peritoneum. The introduction of irritating subsLances into Uic 
pleural space has been shown to produce exudates which .arc large in 
\olumc but low in their cellular contents. The presence of inffammatory 
cells has been shown by passive transfer experiments to Ijc essential for 
the licslruclion of bacteria and we have obserx’cd that exudates, low' in 
cellular content, were invariably associated with an increased percentage 
of mortality and morbidity. 

The liypoproleinemu which follows anesthesia ami any surgical trauma 
Pn‘;unionectomy. No doubt Uiis was partly tlue to the 
ffti. n.o « II supply of cucuIatiDg protein was tapped in order to provide 
Siirli ^ accumulating in llic pleural .pace. 

faclT,™ K" ■"‘■.I"” inconsistent uilli -salis- 

tocnrrw. otlicnvisc heallli,- animal but it aould scclu rational 

bcins Tt* ^ P™ ‘’nfi'ai irj'Poprolcinemia in Ibetlcbliilatcd hninan 

Sitni;! r"’"" “'““O" “ plasma, certain blood 

did not ohvi.l *" *1'® I'lcural space after pncumoueclDniy 
lio " °7" I’'™’" P™'"" ''"I'- Kurthennore these solu- 

re ""‘"''"‘“I I" “ •UaUon of the cellnlar elements uMcb 

• ™ wiuircl to combat conUmmation and to racililale Uic repair process. 
I, . “°,‘''P''“'‘" »' ill® lolal number of crs-lbroevtes or of the 

uiuog obm |evc , op to .scvcnly-tao hours after pnoumoneclom.v. pro- 
tide.! the imimal was bcallby and came to ojKiration aitb a normal .[uota 
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ot lhe« blood cicloclib. At the l..lct period*. lio«e*cr. «c 
iigiuGcanl ilcclincs in llicsc measurements, which jktsis cc o 
as &ix months. , > i ..«,r,^n<r 

■N'ormol pUiir.d lliiid coiilaiii* l»ri!c huiiiIkt* .. cell.* 
nizwi ,ts tlie totilKlleiil comiJoiieiits of the so-called retieu o- ' 

s\.*telli, the riiticlioil of ohieh is so Urgelj' rel.ded to repara 
This ,n.,v |.resu....ddv explain the knonn eim.cal and 
nhich -hole eonelnsit.l.v that the intaet |,lenral ' ‘'"“i' 

l)iu-miit>thor.i\. are cajiahle uf resisting he.is'J' ^ 

o! ItukocMis wiiich exist within these noniial ilm. is. place >.‘cm . ^ 

the cnnventh.nal ealegory of a mere thin film of lymph ‘jj 

lahricml. If we are to rc-gartl the total h«koc,le level m the CTCukUnj, 
bloo .1 as an imlicalion of the ability of the organism to ^onib. t or ^ 
to an infection, then the enoniious imml^r of sue i cc 
pleural fluid is certainly not without significance. , . „jain- 

l)criloncal tluiil of albino raU have shown that a leu ' > , 

Uiiicd there which eoinp.»rcs sery well wiUi the large ];fl' disiri- 

found in the pleural fluids. Furthermore, studies - ^ 
hulions have shown lh.it the cellular ta/Lukoc> Ic levels in 

have almost an exact ratio to one another. Dit to be auite 

the pcritoncid and pleural fluids of the various ‘ J’J’ „ laboratory 

parallel In the known natural resistance whi^ ^ to an infection of 

animals liuvc attained. The rat is nolonousb resis_ tubercle 

the thonix or abdomen and its almost complete 0“^ 

bacillus is u most arresting f.tcl when wc conipare Die leokoc.vlc 
its plcur.d fluid with th.il of the more suscepliWe dog. , 

The consistent character of the |)ostpneumone • poffclaled 

llic controlled conditions of the exjicnmfntal pr^e< ’ • „ left 

with the histologic responses in U,e P’^^^i^oT wiated in 

duphragmatic and the 'o"" P such time as the effusion 

a manner similar to the parietal pleura, uni irritating 

dedoped and apparcdi; pro.cc.cd Ibf 

influences of the oscillating pressures incited > 

remaining lung. . nl.spr\ed in the niedias- 

Thc most marked and . ,, Peking of gelatin foam 

Imal pleura. In e.ich animal in which the 1 , forty-eight hours 

hud been inscrtctl in the pleural space jbe mediastinal 

there was a definite fibrinous altaclimcnt o diaphragmatic 

pleura. This attachment w.os not obser^ o fibrin content of the 

'•urfaccs until much later. At forty-eight hours, iju„u<ih quantitative 
exudate, us see,, i„ s.uears, had defimtely ““iS 3 s aPP»euU> 
csUnulions of fibrin were not S‘ts extended into it 

acted as a matrix, for the capillanes Clotted fibrin was de- 

from the adjacent mediastinum after eig ^ fnam. A dense laicr 
tecled histologically in the interstices of e g , forty-eight hours 
of clotted fibrin accumulated along the ^fSleadid eventually 

after pneumonectomy. Fibroblasts and capi niarked than from Uie 
into the gelatin 1 mass but this action was far less ^ 

mediastinum and the firm fibrous attachmen 
pleura did not occur until much later. 
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£xpciiti]cnLil obicrvalions jttdioitc that tiie inwHablinuin is tJte iile 
at which cxudalcs largely apjicar and arc removed from tlic pleural space. 
In this sense, Uicrefore, tlie mediastinum scrrxs llic pleural space much 
as the omentum serves the peritoneal space. 


NOCARDIOSIS: NOCARDU ASTEUOIDES INFECTION 
SLMULATING PULMONARY TUBERCULOSIS* 

ROBERT P. GLOVER, WALLtCC E. HERRELL. FORUYCH IL IlEILM.tX a->d 
K- tRL II. PFITETZE 

Nocardiosis is not a new disease but it may likely be an unrecognized 
one. The infection Is due to Nocardia asicroidcs. fonneriy called “Acli* 
nomyees asteroidcs.” Tlie clinician wiH do %>cll to consider the presence 
o! this disease In lesions simulating tuWrculosis where bactcriologic con* 
hnnation of the diagnosis of tuberculosis is lacking, Before Uic era of 
modem chemotherapy, recovery from Uiis infection was exceedingly rare. 
Of the thirty.six eases reported In the literature through 1940. only four 
(excluding a case of Madura foot cured by amputation) could be con* 
sidered clear-cut examples of recovery. lu all four eases the patients re* 
ceived sulfonamide therapy b one fomi or aiioUier in addition to other 
forms of treatment. )Vc have reported » ease of nocardiosis sltnulaling 
pulmonary tuberculosis in wliich complete Tccoscty api)eared to have 
followed intensive therapy with sulfadiazuie without surgical intervention. 
The antibiotics, penicillin and streplouiycin. had fail^ to control the 
infection. 

^ It would appear from the studies carried out in our laboratory as well 
/ as those carri^ out elsewhere that sulfadiazine is the drug of clioice in 
the treatment of nocardiosis. The sensitivity of Nocardia astcroides to 
peniciUin and streptomycin is not sufficiently great to suggest that these 
agents will control the iolection unless, perhaps, they are combined with 
sulfonamide therapy. 

It is suggested that the term “actinomycosis” be restricted to infection 
due to AcUnomyces bovis and that “nocardioaU” be applied, tn intcclion 
due to Nocardia asteroides. It seems reasonable to conclude that patients 
suffering with this infection should recover if the omdiUon is diagnosed 
early and is treated intensively with suIbtUaziae. 

* Abstract of paper published la full in ibe Journal of the American Medical Association. 
146 172-IT5 (Jam IT) 1918. 
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PULMONARY ABSCESS SECONDARY TO BLAND PULMONARY 
INF.\RCTION* 

LOUIS LEVIN, JAMES W KERXOHAN axo HEILMAN J. MOERSCH 

Findings in twenty-lhree cases of pulmonary abscess ■nhich developed 
after bland pulmonary infarction are presented and are analyzed. 

Mliilc the diagnosis definitely established clinically in only three 
cases, it is felt that abscess formation should be suspected in any case 
of infarction in which leukocytosis, unremitting fever and possibly a 
productive cough develop subs^ucntly. 

Pulmonary infarcts are cs)>ccially prone to develop in cases of cardiac 
decompensation and, in any case of cardiac disease in nhich illness has 
been prolonged and unremitting fever has been present, the possibility 
of abscess formation should be considered. 

A distinction should be made cUoically betneen septic and aseptic 
embolic infarction. The term “infected infarct” should not be used unless 
the mode of infection is made clear. 

Id so far as the pathogenesis of these abscesses is conceroed, it can be 
concluded that their development iu a region of bland infarction depends 
upon the folloi\iog factors: 

1. The size of the region of infarction: the larger the region of infarction, 
tho better the chances for abscess formation. 

3. The state of blood supply to the region of infarction and the adequacy 
of collateral circulation. 

3. The state of the surrounding pulmonaiy* tissue, including such factors 
as coexistent congestion or atelectasis. 

4. Bactcriologic factors, which include the presence or absence of 
dental, buccal and phaiy-ngcal infections; the presence of bronchitis; the 
virulence of the organisms involved, and the massiveness of the infection. 

5. The indeterminate, but apparently acli\'cly operating, factor of 
“tissue resistance” to the development of such abscesses in what, at first 
sight, appears to be a very fertile field for the growth of bacteria. 


FUNCTIONAL RESPIRATORY DISTURBANCE WITH HYPER- 
VENTILATION AS A CAUSE OF SYMPTOlSISt 

C. K. SIAYTim 

A large part of medical practice is concerned with the diagnosis and 
relief of sjmptoms caused by disturbance in function of normal organs 
rather than by organic disease. Functional disturbances of respiration are 
much more common than is ordinarily supposed and, in my experience, 
although the symptoms of such disturbances are rather characteristic 
they are more often unrecognized ♦!»«« are those of other functional dis- 
* Abstract of paper publialic<l lo full ia Diseases of the Cheat. (Mar.-.tpr.) 1043 

t From the South DaLota Journal of Tf— ln»ini» and FbannacF. (Jan.) 1043. 
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orders. The mechanism of their production is more easily explained to 
the patient than is that of other functional disortlers and many or most of 
the s\TnpLorus can be reproduced at will by having the patient overbnatlie. 
In addition, sj-raptoms can usually be controlled promptly by verj' simple 
treatment. 

I have arbitrarily divided the ]>aticnts who ha%'e Uiese symptoms into 
two groups according to their chief sjTuptoms: (1) those whose chief 
s\mptom is “shortness of breath,” and (2) those who have a variety of 
symptoms resulting from hjTieni'entilaliQn. In the second group, the respira- 
tory sjTuptoms may be overlooLed not only by the patient but by the 
physician because the resulting sjiuptoms may be severe and alarming. 

The respiratorj’ center is extremely complex and is influenced by many 
factors. While the respiratory center is automatic, it is to some extent umler 
%oluntary control; the rale and depth of respiration can be %Mried at will 
and breathing can be suspended for a nunule or more. Pain and cvtcmal 
stimulation by heat or cold can exert considerable influence on the rate 
and depth ol respiration. The respiration also may be mftucnccd by emo- 
tional disturbances such as fear, excitement or anger. 

Sighing and yawning are probably the most conmion dUtuibaucc'* of 
rcapiralorj’ rbytlun. They occur normally In association with ph>>ical or 
ncrs’ous fatigue and, as a rule, are not disagreeable symptoms; however, 
certain persons who are anxious, worried or depressed and especially lho>c 
who have an unstable nervous temperament imry become unduly cnnsciotis 
of sighing (or yawning) and uuy have sensations and syiii]>tuius which arc 
disagreeable and often actually alarming. If deep breathing or rapid 
breathing is continued for a time. hjirers'cntiJalion and the symptoms of 
hyperventilation may appear and a vicious cjcle of symptoms may tie- 
vclop. Hj'pcncntilation occurs when either the depth or the rale of respira- 
tion is increased beyond that required to satisfy the oxygen TWiuircintub^ 
of tlie body, itn excessive amount of carl>on dioxide is lost (acjimia) and 
a change in the chemical balance of the body occurs. Because of tlic loss of 
carlxin dio.xide, there is a relative increase in the alkali rcscr%'e; alkidods 
rcs-ults and tlic symptoms of tetany may appear. This is a normal jdiy'.io- 
logic reaction and a few minutes of force*! InTJCja-cntilatiou will'proiliicc 
symptoms in nmst normal f>ersons. 'Fhese symptoms disappear prompU.v 
when hji>crx-cnlilation is stopped or when carbon dio.\idc is udministcrctl. 
Even severe tetany caused by hypcrxentilalion can be stop}>cd witlvin a 
comparatively few minutes by Uic administration of carbon liici.xidc. 

Ihe cliief complamt of patients in the first group is either "shorlncs-s of 
breath or “alLncks of shortDc.ss of breath.” This is usually accoinpaniccl 
or precipitated by discomfort in the thorax, which U *lescribc<l us paiu of a 
sen>.c of constriction or weight in Uic chest. Cardiac lulpilalion is usn.dly 
noted an<l there often U a feeling of weakness or dizziness which causes Uiv 
ftatient to fear that be will lose consciousness. These sensations are very 
distressing to ihe patient, ami the sliortncss of breath and the associ.»lcd 
IboRicic {win, palpitation and wcaknessorfainlncss may lead him to believe 
that serious heart disease is prrscat. Symptoms may occur willi exertion 
but they usually occur vrhen Ihc {wtient is at rest after (■.xcrlion and when 
be is unusually tired. They may even awaken the (uitienl from sleep, con- 
fused and fearful of sufTocaling. i’erson? who have rcLitivcly niustabic 
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iicrvoui s,vsJciu>. arc mosl cuinmoiiI.v alfccUtl l)ut umltr proper circum- 
•.taiiccs tlie disturlKincc may affect persons wiio are very stable Attacks 
are more hkclv to occur when theiwtieiiUiarf in u crowded place, such as a 
chiircli, thcatir or dc|)artiiiciit store, csiwially U the patients fear lhe% ma\ 
lose ts)iisciouMiess durin« an attack. The disturbance usually occurs inUr- 
iniltcnlly or iwriotHcally allliouKh M>mc |i.iticnts arc constantly aware of 
the fi-elinf? of inability to breathe proijerly, often for long periods. 1 he 
IMlicnls Usually coinjjlain of chronic fatigue and in some instances have 
refrained fnnn work or li.»\e been kept in bed to avoid “furtber heart 
dam.igc.” 

Actually, llitre is no real tlyspnui an»l, when questioned, the patients 
discril>e their symptoms by one of the following phrases, which are verj 
similar: “I can’t catch iny breath,” “I can't get a full (or siilisfacfory) 
breath,” “I can’t gel air into my lungs.” “It won’t go below a certain 
IcAcl” and, less often,”! ba\e smothering spells.” Ihis siinilarily m de- 
scribing the thief complaint is well illuslmlcd by a comparison of two 
separate rofiorLs. In 1033, in rcjiorling a case of tetany caused by hyper- 
vtntiUlion. I called attention to a group of patients with functional 
breathing in these words: “An exaggerated form of sighing is seen in 
patients w iio have become respiration conscious, have a sense of lightuess 
m the thorax and arc unable to draw a salkfaclory breath or to breathe 
below n certain level. Such patients arc relicvcil of their distress by one or 
more long sigliing breaths.” Baker, In 1034, in discussing sighing as a 
sjiiiptom, said the paliciils complained of shortness of breath which oil 
inquiry was found not to be true dyspnea but a curious disorder of breath- 
ing. \ariously described as ”diIBcuUy in taking a deep breath,” “taking 
deep sighs,” "inability to obUiu a satisfactory brenUi” or even "stifling 
or suffocating turns.” 

^Yilh the exception of "smothering spells.” tliesc expressions are seldom 
used by patients w ho hai e true dj spnea and they are characteristic enough 
to suggest the dLignosis. If the patient’s statement that “attacks of short- 
ness of breath associated with pain in the chest, palpiUtion and weakness 
is accepted without further questioning, an incorrect diagnosis is likely to 
be made. When the patient with functional shortness of breath is asked to 
describe in «letail bis sensations and symptoms, he will almost always use 
one or more of these phrases. In some cases, the patients w ill sigh frequently 
while the history is being taken. Kcgardless of the nature of the com- 
plaint, such sighing should suggest a functional basis for the symptoms. 
It is not unusual for the patient to caU the physician’s attention to his 
breathing, then take one or more uimsmUly deep sighing brcatlis by using 
the accessory muscles of respiration and often pressing on his Ihorxx to aid 
respiratiou. Finally, after a very deep brealli, he w-ill relax and call atten- 
tion to the great difficulty he h..s had in gelling Ins breath, \awning during 
or preceding the attack is not uncommon and an o^sional patient will 
say that he must > aw n before he can get a satisfying breath. In some cases, 
relief is obUined by takmg one or two deep breaths but m other cases the 
disturbance mav last a long lime. The patient may rush to a window or 
even out of doors in an effort to gel more air. m spite of Uie fact that he is 
actually breathing much more air then he requires. This occurs much more 
often in functional than m organic djspnea. 
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The symptoms of hyperventilation can be readily reproduced within a 
few minutes by voluntary forced breathing, and most persons will feel diz^ 
or lightheaded after they have taken only a few long breaths. If maximal 
inhalation with forced exhalation is carried on at a rate of thirtj’^ or more 
per minute, symptoms will appear very rapidly. With such extreme hyper- 
ventilation, dizziness, instability and a feeling of faintness will develop 
after the first few breaths. Within a minute or so, a sensation of tingling 
and numbness in the extremities will appear, and numbness and tingling 
of the face are not unco mm on. The vision will become blurred and there 
will be a loss of sense of balance and an inability to think- clearly. Even 
experimental subjects who are perfectly normal, at this stage, will ex- 
perience^ a sense^ of excitement and apprehension which ma y be severe 
enough in some instances to make the individual discontinue the experi- 
ment. If forced breathing is continued, the muscles will become tense and 
co-ordination wEl be markedly decreased. Next the hands will become 


tI • .T- — C , luai. IS ij-picai 01 carpopeaai spasm, 

it 13 thought that some Instances of “freezing to the stick” by airplane 
pilots^ are caused in this manner. Vasomotor symptoms such as pallor, 
perspiration and increased pulse rate will occur. At this point, even 
though he is overbreathing, an occasional person will feel a false sense of 
air hunger which is so marked that he is unable to voluntarily stop his deep 
breathing. Li a few cases, partial or complete loss of consciousness wiU 
occur and ^e sj^ptom will closely resemble those of shock. All symptoms 
are promptly reheved by the adininistration of carbon dioxide. 

Spontaneous hypen-entilation associated with severe and alarming 
s^ptoim may develop rapidly at limes when a patient who has become 
of sighing feels that be cannot get his breath and, 
S'SSr ^ '““V atlribulo Wa symptoms 

a^raW "‘‘'f'upon more carboa diojddo is lost aad bU symptoms 
hvMremlS'“ with tbe symptoms of faoctiooal dyspnea aad 

P"taooaty disease and even epilepsy may bo 


made. This »-ill increase tho patient's' appreheasiM and'aS^rabon'i bU 
u will increase the nervous sIhIb wKIoK ... .l- 


SrindsTOotom tb« aors-oas Site whl'i"™ resl^,mibleTn the 

"'“"t “ ahite of semi-iavalidism or ebronio in- 




alUets are easy to recogaiae. The preseace of maaaio 


fcare SmuhnsT' ^ recogniae. The presence of orranio 

j examination and laboratoiy stSdies 


^ indicil^. One ^y oc^ionally find a fully compensated hcarUniirmur 
SsrS^'Tre “'''‘“’f, '"«‘>l‘mg. If other evidences of cardiac 

that the of sighmg actually aids in cvaluaUng U.c pereealage of 

resiioasihihly of the heart and the nervous sjslcm in the prorluctio^ of 
daahlhty M a given case. IIjTimcutilaUoa also may occur ia patieals »ith 
or^c dlaea^ because of torn anaicty aad concern over thjir condiUoa. 
One should also consider hyperventilaUoa la any case in which there is a 


AEEOSOI* TUEBAPT 


565 


hUtory of attacks of numbness or tingling of the extremities or face re- 
gardless of the associated symjJloins. It also should be considered^ in any 
case ill which a patient coiuplains of attacks of weakness, palpitation and 
dizziness and pain in the Uiorax with or without parestlicsia. It is sur- 
prising how often it is necessary to ask the patient specifically whether he 
has any trouble with his brcatliing, as it is often overlooked or not empha- 
sized by the patient because of his concern over tlie secondary sjTnptoms. 
If the patient is seen during an acute attack, the administration of carbon 
dioxide by rebreathing in a paper bag usually will relieve symptoms within 
a few minutes. \Vhcn the presence of organic disease has been ruled out by 
examination, the symptoms can be reproduced by having the patient 
voluntarily ovcrbrcathc. This is not only a valuable diagnostic measure 
but an important part of therapy since it demonstrates to the patient that 
volunbiry hyperventilation can cause the simiploms. 

Treatment consists almost entirely of adequate explanation to the 
patient of the underlying mechanism of the disturbance. It should be em- 
phasized that the abnormal breathing is a more or less normal reaction 
^vhich may affect any person, particularly under conditions of fatigue or 
emotional stress. A brief explanation of the chemical changes whi^ 
normally occur after hyperventilation and an explanation of the experi- 
mental production of tetany in normal persons, followed by voluntary 
ovcrbrealhlng by the patient are usually all that arc needed to avoid 
further attacks. Tetany can be relieved almost at once by holding the 
breath, or if die patient is unable to do this the tetany can be relieved by 
the adminbtraliou of carbon dioxide or by rebreathing air. /in attempt 
should be made to elicit, if possible, factors in the patient’s life and en- 
vironment which may account for hU ner\'ous and anxiety state. A careful 
and complete examination should be made in all cases. This should m- 
clude rocntgenograpliic examinatiou of the thorax, electrocardiography 
and other laboratory studies as indicated, not only to reassure the patient 
but to rule out the presence of coexisting disease and to help prevent an 
error in diagnosis. Although symptoms lend to occur under the proper 
circumstances, in my experience a careful cxjilanation of the TOndition and 
demonstration of its production result in almost complete relief. 


AEROSOL THERAPY* 

GILES A- KOELSCIIE 

The introduction into the respiratory organs, by inhalation, of mists 
produced by nebulizing medicated solutions is known as aerosol Uierapy. 
The value of this type of therapy in diseases of the respu-atory tract nas 
come to be appreciated chiefly in the past three years. 

The simplest type of apparatus for the production of aerosols from 
medicated soluUons and that with which I have had the most experience 

• VbndgmeDt of paper pubUshed lo full in The Jour«i»l of ^Vllergy. 19 i7-S7 (Jan.) 1918. 
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IS the YaponelriH vaporizer.* The siream of air necessary to effect nebuU- 
zation of the indicated solution is obtain«J from an oxygen tank. The 
tubing from the oxj-gen tank is connected to the base of a Y lube. Tubing 
from one arm of the Y is connected with the nebulizer. Tubing of similar 
length is connected to the other arm of tlie Y ; the distal end of Uiis tubing 
is left open. Four to six liters of oxj'gcn per minute arc allowed to flow 
through this apparatus. By covering the end of the open lube with bis 
thumb, the patient can produce a medicated aerosol at will. 

Diseases in which medicated aerosols have been Used with benefit 
include bronchial asthma, sinusitis, bronchiectasis, bronchopneumonia, 
pulmonary abscess, acute laryngotracbeobronchitis associated with cilema, 
and severe pulmonarj* emphj-sema. 

BRONCHIAL ASTHMA 

A medicated aerosol first was used in bronchia] asthma. As a means of 
affording Uic patient symptomatic relief, it is generally agreed that a 1 : 100 
solution of epinephrine hydrochloride administcrcif in tliis manner is most 
effective. By bringing this medicated aerosol into contact wiUi the respira- 
tory mucosa, quick absorption and prompt relief are insured in many 
instances. By having such an apparatus at his disposal, Uie patient is freed 
of the mental hazard occasioned by a delay in receiving an injection of 
epinephrine after an attack has started. 

Administration of large doses of epbephrine by tJiis method may pro- 
duce untoward effects such as diyncss of the phar^’ugeal mucosa, tichy' 
cardia, tremors and nausea. In order to prevent the occurrence of these 
effects, Hartman recommended the use of a 3 per cent solution of ethyl* 
uoT-eiMneplirine lt-(3,l-dibjdto'cypbenyi)-3-aTnino-l-bulanoll instead of a 
1 per cent solution of epinephrine by tliwhloride. He cxprcvsetl the opinion 
that this preparation does not produce the untoward effects just mcntioncil 
and that it U just as effective as epinephrine in cases of uncomplicated 
’"•rinsic asthma but that epinephrine is definitely more effective than this 
^paraliou in cases in which the asthm.v is complicated by bronchial 
cclion. 

By employing the apparatus described earlier in this paper, cither a 1 per 
at solution of ncosynephrin hydrochloride or a 1 per cent solution of 
inephrinc hydrochloride can be administered continuously. The im- 
easant local effects on the pharyngeal mucosa which may be noticcil after 
ulinuous thcraiiy >nay l>e avoided if the medicament b placed in a 50 J>er 
nt solution of gljccrin before ncbulizalioii b started. At tJie clinic, we 
ive used a 0.25 ^r cent solution of ncosynephrin hjdrochloride in corn- 
nation with penicillm for as long as two weeks wiUiout any evidence of 
)plcas.inl side effects. ^YheUIer or not wc were able to obtain the bron- 
lial dilatation desired, 1 believe is equivocal. Baracb has stated that 
rrosol of neosynephrin hydrochloride is of value cliiefly in cases in which 
le predominating disease is emphysema ralljcr than brouclual asthma. He 
hues Uie patienU to nebulize 1 cal of a 1 {>er cent solution of neo- 
uephria hydrochloride Uirce to four limes daily. 

Because of its bronchodilaling effect, aiaiuophylline also is of great value 
•Till* ncbulucr m*y be ublaioed fivm the V«(>onefriii Company, 328 SouUj Jefferson 
reel, 6, lUiaoi*. 
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in the relief of nsthiuj. i’rigj} reported the (idininistration of iierosoJ of 
aininopbjlline to forty patienU who had bronchial asllima. Ten to 20 c c. 
of a solution containing 0.2o to 03 gm. of aminophylline w as nebulized and 
inhatcii continuously. Eighty per cent of the patients obtained some 
sjTnplomatic relief, which was marked and of long duration in some cases 
but slight and temporary in oilicrs. After this treatment, an increase of 
from 7 t to 50.9 per cent in the vital capacity was observed in nine cases. 
None of the symptoms commonly noted after the intravenous adminislra* 
tioii of aminoplij itine, such as nausea, voniiling and syncoi>c, w as obsers cd 
after the administration of ainiiiopli>lline aerosol. 

In an effort to liquefy the tenacious sputum seen many times in bronchial 
asthma and to facilitate its expectoration. Prigal has suggestcrl the use of an 
ammonium chloride aerosol alone or in combination with niniuophyllinc 
aerosol. Theoretically, by bringing aliout bronclioililalation, amino- 
phjlline should augment the action of ammonium chloride. Prig.d em- 
plojcfl 10 c.c. of a 5 per cent solution of ammonium chloride for this pur- 
pose This lyi>e of treatment can be given for a few days in preparation for 
the institution of treatment with iieiiiciilin aerosol 
It is logical that bactericidal agents should be given a trial in cases in 
w hich asthma may be due to bacterial infection . that is, in cases of so*called 
intrinsic asthma. Theoretically, intimate contact of the sulfonamide drugs 
with the infected rcsjiiratory mucosa, which can be achieved by aerosol 
therapy, should be desirable. Our experience vvith aerosols of the sulfona- 
mide drugs U limited but the oral udmiiiistralion of these drugs in cases of 
chronic asthmatic bronchitis has not been followed by noticeable improve- 
ment unless tlie patients were suffering from an exacerbation of the asthma 
after an acute respiratory infection. 

Applcbaum admitiistcrcd an aerosol of sodium .sulfathiazole m twelve 
cases of intrinsic bronchial asUima. lie re|>orted moderate to marked im- 
provement in ten of the twelve eases. He also employed the same type of 
treatment in four eases of extrinsic bronchia! asthma. Improvement was 
observed in only one of these c,(ses: lu Uiiscase, the improvement was said 
to be slight. 

When penicillin became generally available for civilian practice, it was 
natural that it should be given a Uicrapeulic trial in cases of asUimatic 
bronchitis. Inv cstigators agree that adiuinistratioii of penicillin aerosol will 
province a high concentration of penicillin at the site of infection in the 
bronchial walls and pulmonary jiareiichyma in cases of intrinsic bronchial 
aslhniu. In such cases, determinations of the concentration of penicillin in 
the blood and of the amount that is eliminated in the urine are of little 
value. Although such determinations furnish some indication of the amount 
of penicillin that is absorbed, they are not an indication of its elfcctiveiicss 
iis a topical application. For administration, SO.OOO to 50,000 units of the 
sovlium or calcium salt of penicillin are dissolved in each cubic centimeter 
of physiologic solution of sodium chloride. Four to 5 c.c. of the resulting 
solution are administered daily with a nebulizer. The treatment may lx 
continued for variable periods; seven to twenty-one days seem to be a 
reasonable trial period in the average ease of intrinsic bronchial asthma. 
Unpleasant side effects arc infrequent and are chiefly urtic.irial when thev 
do appear. Admimstratiun of penicillin aeroaol is prefcr.vble to the intra- 
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muscular adminislratlon of i>cmdllin for Uie following reasons: (1) jwni* 
cilUn aerosol can be iidininislcrcd easily; (2) this Ij-pe of administration is 
adaptable for use in the patient’s home or in the physician’s office; (3) it is 
reUtively cheap, and (4) it is effective both locally and systcmically. 

Barach reported Uiat either marked or significant moderate improve- 
ment occurred in a third of forty i>aticnts with asthma, to whom i)cuicillin 
aerosol was administered. Vermibc obtained successful results with iKtil- 
cillin aerosol in twcnty-fi\e c.uscs of intrinsic bronchial a>thm.t. I’rigal and 
his associates reported the results of treaUuent with penicillin acrowl in 
forty-nine cases of intrinsic bronchial asthma. They cxprc.sscd the opinion 
that this type of therapy U of value only in those c.iscs in whicli there is 
definite evidence of infection of the respiratorj* tract. 

In eases of somewhat disabling chronic pulmonary disease, such as in- 
trinsic bronchial asthma or bronchiectasis, acute exacerbations are likely 
to occur with respiratory infections. Prigal and bis associates administered 
penicillin aerosol for three consecutive days following the first sign of a 
cold in tw clve eases o! this type. These investigators expressed tlic opinion 
that pcmcUUn aerosol Is of definite value in preventing serious trouble in 
such eases. 

In contrast to these rather optimistic reports arc those of oUicr investi- 
gators. Engclshcr treated seventy-four palicDls suffering from intractable 
intrinsic bronchial asthma by administering jKniciUin aerosol daily in 
adequate doses for periods of two to four weeks, lie considered the results 
as strikingly dbappoiutiag and almost at complclc variance with those of 
Vermilye. Segal treated twenty-two patients wiUi intrinsic bronchial 
asthma with pecdcUlm aerosol for periods ranging from three days to three 
weeks. Micro-organisms that were susceptible to penicillin disappeared 
promptly from the sputum but the results were generally disappointing 
from a clinical standpoict. 

Olsen and I have adinlnblered penicillin aerosol in a number of cases of 
chronic intrinsic bronchial asthma. The daily volume of sputum was 
reduced in some instances and some patients staled that they could raise 
sputum with less eSort. The degree of clinical improvement noted in some 
cases was not consistently greater than that which usually follows sjinp- 
tomatic treatment in the hospital with iodides, inhalations of oxj'gen and 
helium and the administration of aminophylline and bed rest. We feel that 
penicillin aerosol is worthy of further trial, especially in eases in w Uich there 
is evidence that the asthma is severe because ol the recent occurrence ot an 
acute respiratory infection. 

SINUSITIS 

Sinusitis is another disease that has been reported to have been treated 
successfully with penicillin aerosol. It would seem from the reports in tlie 
literature that a further trial of this type of treatment of sinusitis is de- 
sirable. If penicillin aerosol can produce results as good as those reported 
in a considerable number of cases of sinusitis, and if it will make operation 
unnecessary, it certainly merits more widespread and continued use. 

BRONCHIECTASIS 

Bronchiectasis is a pulmonary disease in which penicillin aerosol has 
proved to be of great value. Not only does penicillin aerosol produce 
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clinical improvement in caaca in «}ucb the disease is treated medically but 
it also reduces the incidence of serious postoperative complications in cases 
in which it is administered before operation. 

OIscii re|)ortcd the results of treatment by administration of penicillin 
aerosol alone or in combination with streptomycin in eighty-six cases of 
proved broDchiecUisis. Forty-six of his patients were treated before pul- 
monary resection. No deaths occurred in the cases in which operation was 
performed and Olsen was convinced that such preparation does prevent 
serious postoperative complications. 

The remaining forty patients, wliose bronchiectasis was considered to be 
noasurgical, were treated for periods ranging from two to eight weeks. 
Olsen expressed the opinion tliat no medical treatment will cure bronchiec- 
tasis but said that rest, good nutrilion, favorable climate and regular 
postural drainage wDl help to control the bronchorrhea. Penicillin aerosol 
also has proved to be of great heipin this respect. A strildng reduction in the 
daily volume of sputum or complete relief of symptoms was noted in 
slightly more than SO per cent of the forty cases. Olsen emphasized the 
importance of adeciuate bacteriologic studies of pulmonary secretions in all 
cases of pulmonary suppuration in which aerosol therapy is to be under- 
taken. 

Levine reported the results which be obtained with penicillin aerosol in 
forty-two cases. In all of these cases there was definite bronchographic 
evidence of bronchiectasis and symptoms of bronchiectasis bad been 
pmsent for a long time. Lnprovement occurred In thirty-three cases. In 
nineteen of the thirty-three cases, all of the symptoms disappeared; in the 
remaining fourteen cases, the constitutional symptoms disappeared but the 
cough persisted. The good results that were obtained in these cases were 
attributable to direct topical application of Uic penicillin. 

PNEUMONIA 

Some authors have reported that the administration of penicillin aerosol 
produced good results in cases of bronchopneiunonia. Although intra- 
muscular administration of penirilliQ and the sulfonamide drugs is con- 
sidered the preferred treatment in the average case of pneumonia, Segal 
expressed the opinion that penicillin aerosol is more effective than parenteral 
therapy in cases in which the pneumonia is due to streptococci, staphylo- 
<x>cci or strains of Klebsiella poeumonJae that are sensitive to penicillin. In 
the treatment of pneumonia caused by staphylococci, he recommended 
that the achninbtration of penicillin aerosol be continued for at least one 
Week after all clinical and roentgenologic si^s of the diseases have sub- 
sided, in order to prevent sutdi complications as the formation of an 
abscess. 

Segal recently reported twelve cases of pneumococcic pneumonia in 
which the administration of peniaUin aerosol had produced complete 
recovery. Vermilye expressed the opinion that penicillin aerosol is of value 
m cases of pneumonitis. He administered 50,000 units of penicillin in the 
form of penicillin aerosol every three to four hours and also administered 
PemcUlin intramuscularly. lie noted that pneumonia caused by staphylo- 
cocci and Hemophilus inducuzac may be resistant to penicillin but may 
respond to adminbtration of the sulfonamide drugs. 
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PULMONAllY ABSCESS 

Administration of penicilBn aerosol has produced variable results in 
cases of pulmonary abscess. Segal reported tie results which he obtained 
by administering penicillin aerosol for from four to ten weeks in eleven 
cases of pulmonary abscess. In seven cases in wliich the ab-sccss was aerobic, 
nonodonferous and of the postpneumonic type, the p.alients recovered 
comjilctely The results were disappointing in the cases in nhich tlie 
absccas was of the atelectatic putrid type. Segal adminbtered 50,000 units 
of penicillin in the form of an aerosol every three hours. This was supple- 
meiilc<l by the intramuscular admuiistnitton of 25,000 units of penicillin 
in cases in which the abscess was losuc and putrid. In one case in which the 
abscess was of the latter type, the patient was prepared for lobectomy with 
penicillin aerosol and made an unevciilful recovery. 

Olsen reported the results which he obtained with aerosols of antibiotics 
in four cases. A single abscess had been present for several months in two 
of these cases. iVn aerosol of penicillin and strcplomy cin was administered 
for four weeks. In one of Uic two cases, the abscess disappeared completely; 
in the other case, roentgenologic examination rcvealctl tlial considerable 
iiupro\cment had occurred. The treatment did not produce any iinprovc- 
Dient in the two remaining cases. 

LARYNGOTBACHEODItONCHlTIS 

.\ctusdIs are of real value in cases in whidi acute laryngolraclieobton* 
chitis is associated with edema. vVftcr tracheotomy Las been performed, 
especially in cases in which the patients are children, Olsen has employed 
tlie nebulizer to moisten the oxy'gen which is administered. Distilled water 
or physiologic solution of sodium chloride alone or in combination with 
propylene glycol is nebulized by a stream of oxygen which U passed 
through tlie ucbulizer into the tracheotomy' lube. As a result of this Ueat- 
tuent, no longer does the brouchoscoplsl have to maintain a constant vigil 
over the patients so as to be ready to remove the dry crusts which pre- 
viously formed an<l constantly threatened to block the trachea or bronchi. 

Scg.il administered {icnicilUn aerosol and a gas mixture containing 75 per 
cent of helium and 25 per cent of oxygen m six eases in which acute 
laryugotruchcobronchitis occurred as a complication of a severe infection, 
llic aerosol may be directed into tlic tracheotomy opening. Although 
three of his paticiils appeared to be moribund when the trealineiit was 
instituted, dramatic improvement occurred in a short time. Segal expressed 
the opinion that tlie lhcra]ieutic results are most spectacular in this group 
of cases. 

PUlAtONAKY E.MPH\SE.MA 

.\n nttenipl h.is been made to treat severe puliiion.iry emphysema with 
{Kiiicilliu acrtwil. In some instances, the vital cjp.'ieily was slightly im- 
proved hut the symptomatic relief which at limes was noted was only* 
tciiil>orary . It may be fairly’ stated Uiat the results of aerosol Uicrapy in 
rases of emphysema are not encouraging. 

CONCLUSIONS 

Aerosols of epinephrine are of value in relieving acute atlacksofasUmia. 

.\erosolv of the antibiotics have provnl of real value in comlwting the 
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iufeclioii associated wiUi bronchicclasb and in preventing postoperative 
complications. 

Aerosols of penicillin and neosynephrin have been of value in treating 
acute and chronic sinusitis. 

Aerosob of penicillin and phyaolo^c salt solution have been used suc- 
cessfully in the treatment of acute laiyngotracheobronchilis associated 
nilh edeiwa. 

Aerosols of penicillin have been reported to be of value in the treatment 
of pneumonia and pulmonary abscess. 

Aerosols of penicillin, ammonium chloride and aininophylHne have been 
reported to be of value in enabling the patient with bronchia! asthma to 
raise more c.iiily the Uiick tenacious sputum encountered at times in this 
dbeasc but no consistently favorable effect on the asthmatic attack itself 
has been noted. 

Aerosols of penicillin or of the sulfonamide drugs may prove of value in 
relieving the asthmatic attack if it has followed an acute respiratory in- 
fection with fever. The specific effect in this instance is on the respiratory 
in/ectioH and not on the ((sthmatlc attack perse 


INFLAMAUTOUY CARCINOMA OF THE BREAST* 

ALFRED C. MKYLR. MALCOLM D DOCKERT\‘ asd STL’AUT ^Y. 11 VRIUNGTON 

Approximately 7,000 consecutive cases of malignant lesions of tiie breast 
encountered at the Jfayo Clinic from 1033 through 1045 were reviewed. All 
cases in which inflammatory signs such as redness and edema were maiii- 
fesled or in which inflammatory disease Iiad been diagnosed before tlie 
malignancy of the lesion iras recognized were selected lor further stud.v’. It 
became apparent that redness and edema wore frequently present in cases 
of malignant lesion of the breast in which the breast was enlarged and in 
which the lesion was diffuse rather than localized. These cases were, there- 
fore, added lo tlie study. After discarding tliosc cases in whicli the redness 
and edema were localized and obviously due to early necrosis and infection 
. from invasion of the skin, seventy-four cases which seemed characteristic 
were finally selected. In sixly-one of these radical mastectomy liad been 
performed, in two, simple inaslecloiny ami in two, biopsy. Tissues ob- 
tained in these sixty-five cases were studied. For purposes of orieiilallon 
and control fifty additional cases of noninflammatory carcinoma of the 
breast were subjected to a similar examination. 

CLINICAL FINDINGS IN SEVENTY-FOUR CASES 

Incidence. — (If approximately 7,000 cases of rii.ilign.iiit lesion of the 
breast seventy-four were judged to be charocteristic of the so-called in- 
flammatory carcinoma tj pe. This is an incidence of about 1 per cent. 

Age and Sex. — The youngest patient in the series wjis thirty-two years 
Alindgmenl of pap^r puSluliMl in full inSurgriy, Gjnrooiogy uihI Olutetnrs. (In prrw ) 
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old and lie oldest was seventy-two. The average age was 52.G years. All of 
the patients ^rere women. 

Side Affected.— It was interesting that the left breast was involved almost 
twice as frequently as the right. In the total of seventy-four cases the l^ion 
affected the left breast primarily in forty-six; the right in tw^ty-eight. 

Bilaterality. — At the time of initial examination at the clinic two pa- 
tients already had bilateral inflammatoiy carcinoma and another had 
scirrhous carcinoma of different grade in the breast opposite the one which 
contained the inflammatory carcinoma. In six cases carcinoma subsequently 
developed in the remaining breast and one patient had undergone radical 
mastectomy for Paget’s disease two 3 ears previous to her examination at 
the clinic. 

Altogether ten patients or 13-5 per cent of the group eventually had bi- 
lateral carcinoma of the breast. The time interval between the appearance 
of disease in the first and second breasts varied from four mouths to seven 
years with an average of two years. Bi no instance did the carcinoma appear 
to occur simultaneously in both breasts. 

Pregnancy and Lactation. — ^Twenty-four of the seventy-four patients 
had never been pregnant. One had been pregnant a short time before ad- 
mission and was still lactating. 

Duration of Symptoms. — ^The average duration of time before these 
patients came to the clinic after first DoUdng something wrong with their 
breasts was seven months. The longest pcrl^ of lime was five years and 
the shortest, eight days. 

Signs and Symptoms. — As implied by the descriptive names previously 
given to this condition, its clinical signs are largely those of mfiammntlon. 
So much did the condition in some of these breasts resemble an infiamma- 
lory process that it was erroneously and perhaps tragically treated as such. 
It is not surprising that in fourteen (18.0 per cent) of the seventy-four 
cases the condition was diagnosed inflammator}* disease before its true 
carcinomatous nature was disco%"ercd. 

The cardinal sj-mptom of carcinoma of the breast is a lump, but in these 
cases a lump was noticed by only 62 per cent of the patients. Ph 3 ’sical 
examination commonly revealed diffuse induration extending through much 
or all of the breast. In 45 per cent of the cases the tumor could not be pal- 
pated uhen the patient was cxiuuincd at the clinic, and in the others it was 
poorl}' demarcated. 

Most carcinomas do not cause an increase in the size of the breast. In- 
flammatory carcinoma, on the contrary', frequently’ enlarges Uie breast. 
Enlargement of one breast was the p.-iUcnt’s first inJJing of trouble in six 
cases (8.1 per cent). On examination at the clinic the affected bre-ast was 
described as being enlarged grossly in thirty-eight cases, a little more than 
half the total number. The enlargement coiLsistcd not of a tumorous pro- 
trusion but rather of a synunclrical increase in the size of the whole breast. 

The sldn of the breasts w os red or edematous or both, as if there was in- 
fection beneath. The redness varied from a rosy hue over the center or 
lower part to an angry red or violaceous color of Uic w hole breast, sometimes 
even extending over the thoracic wall ami to the axilla. Likewise the edema 
varied from slight puifincss of (he skio to sodden thickening w hich pitted 
on pressure. Both tJie redness smd edema were intensified when the patient 
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stood for a loDg time and receded when she lay down. The lower dependent 
portion of the breast was more often and more severely affected. Seventy- 
three per cent of the breasts were described as being red, and seventy-eight 
per cent were edematous on physical examination. (Since these data were 
taken from records which in some cases were incomplete it is felt that the 
incidence of redness and edema was probably higher, perhaps nearly 
100 per cent.) 

It is true that redness and edema occur over a carcinoma which is in- 
hltrating the skin and causing necrosis and ulceration. These, however, 
result from true inflammation and are not to be confused wdth redness and 
edema caused by inflammatory carcinoma. 

Pain was a frequent symptom. Fifty-three per cent of the patients had 
pain at some time during tlie course of their disease, and in twenty-six per 
cent of the cases pain was Uic first symptom. 

Clinical examination revealed attachment of the skin to the underlying 
malignant tissue in forty-four cases (59.4 per cent). 

The nipple was noted as being retracted in 54 per cent of the cases. 
Despite extensive involvement of the breasts in many cases, there were 
only two instances of ulceration of the skin. It occurred very late in a case of 
bilateral massive involvement, which was treated only with roentgen rays. 
In the other case an ulcer of a deeply retracted nipple was present. 

PATHOLOGIC FLNDINCS IN SIATY-FIVE CASES 
Gross Examination. — The affected breasts were all large, and the dis- 
coloration and edema obser''ed clinically were apparent in the specimens. 

SItn.~-On cut section the skin was found to be remarkably thickened and 
edematous, measuring from 2 mm. up to 8 mm. in thickness and averaging 
about 4 mm. 

In none of the specimens was the skm destroyed by the growth. Even m 
those breasts in which the tumor seemed to occupy the entire substance of 
the breast the skin remained intact over it. In the two aforementioned 
exceptions pathologic examination could not be carried out in the case in 
whi{di only irradiation was given and in the other the ulcer involved only 
the nipple. 

Tumor,~In general the outstanding characteristics of the growth were 
its diffuseness and its extensiveness. In twenty-eight cases (43 per cent) 
the growth was so widespread that there was no evidence of localimtion 
whatsoever. Instead there were strands of diffusely growing carcinoma 
throughout the breast. Sometimes the clusters of malignant cells did not 
seem to be connected with one another, and in three such instances ^e 
clusters were so widely separated the growth was classified as mum- 
centric. In sixteen specimens or S4.6 per cent there was a diffuse growth m 
the breasts, but a localized tumor could also be recognized. In i^eteea 
cases or 29.2 per cent a localized tumor without diffuse extension was 
present. 

^Vhen there was a localized tumor, in most instances it was very large. 
The size varied, however, from 2 by 1.5 by 1.5 cm. to 12 by 11 fay 7 cm. 
The average size was 6 by 5 by 5 cm. 

Among the growths which were well enough localized to allow specifi- 
cation of their positions in the breasts, seventeen occupied the center of the 
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breast; eight were so large as to occupy practically the entire breast; six 
were in the upper outer quadrant; and there was one each in the lower 
inner quadrant, upper half, lower half and outer half. 

Lyvi-ph Nodes.— 'The axillary lymph nodes were enlarged and firm in all 
cases, but they did not differ in appearance from those of tlie usual case of 
carcinoma of the breast witli gross metastasis to the axillary lymph nodes. 

ISIicroscopic Examination. — The massive involvement noted grossly 
was confirmed on microscopic examination. The carcinoma was widespread 
and was found to be groning in all directions from the main masses of 
tumor tissue. Especially pcoininent were the ligaments of Cooper in which 
the cancer apparently was spreading by way of the lymphatic vessels. 

Lymphatics . — ^In the course of microscopic examination as the ligaments 
of Cooper were followed to the skin the subepidermal lymphatics were en- 
countered spreading peripherally. In 80 per cent of the cases these lym- 
phatics contained carcinoma cells, and this was a characteristic feature of 
the disease. These lymphatics lay at the level of the sweat and sebaceous 
glands and ran parallel to the surface of the skin. In some breasts every 
subepidermal IjTnpbatic seemed plugged with cancer cells, while in others 
many sectious liud to be cut before involved l> mphalics could be found. In 
thirteen breasts or 30 per cent carcinoma cells were not found In the sub- 
epidermal lymphatics, but in four of these and in the specimens removed 
tor biopsy in the two cases in which the lesion was inoperable, carcinoma 
was found in the deeper lymphatics. Carcinoma cells were found in the 
1} mphatics in SO per cent of the cases in which surgical exploration was 
curricil out. .txill.iry nodal metastasis was prc.^cnl in 100 per cent. 

Ulood I'csscls. — The subcpldemral capillaries, which run in thesaure 
plane as the lymphatics, were generally distended .and engorged with blood. 
Cancer celU were found there in only two cases, but blood vessels cotilainuig 
carciiiuiiu cells were found deeper m the breast in thirteen instances making 
a total of nftccii cascsor 33 per cent in which intravascular spread occurred. 

Shin . — The cdcuia of the skin, visible grossly, was found on microscopic 
ewuninutioii to be mostly in tlicUcnuis, through which ran the subepidermal 
lymphatic and blood vessels. The careiuoina cclb were found in Ujc lym- 
phatics and blood vessels of the skin but did not infillralc the skin directly. 
There were no cancer cells in the epidermis, nor was there necrosis or 
abscess furinatioo. 

Inflammation . — Lyinphocytes and plasma cells were present in abuii- 
*l.iucc at the ni.irgins of Uie carcinoina, but no more so Uian at the margins 
of the usu.al carcinoina of the breast. In ibc ligaments of Cooper and at the 
Itwcl of the subcpiilennal vessels there was an incrcasctl nunilxir of |)eri- 
>'uscul.ir b mjdiocy Ics and pl.Tsma cells. 

la twenty-eight cases (13 per cent) the increase w os more marked than is 
usu.al in cases of carcinoma of Uic breast. It was impossible to corrchde 
either the grcis or microscopic extent of Uie disease with the number of 
lympluxytes and plasma cells. Hrcusls in whicli every sulx-pidcrinal lym- 
phatic sceimd pluggetl with carrinonia did not necessarily display greater 
IK'rivuscvdar reaction than those breasts in which the i)rcscnce of carcinoma 
cells was comjwraliscly infrc<iurut. Nor was the amount of rctlucss ami 
wUnna related to the number of lymphocytes and plasma cells present. 

In no instance wus there evidence of acute iufl.'iiumatioii orsuppurutiun. 
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Grade of Malignancy. — In all cases the carcinoma Mas highly anaplastic, 
(iradcd on the basis of I to 4 by Broders* method in which in grade 1 the 
cells arc most dilfcrcnttatcd and in grade 4, least difTcrcntialctl. 88 per cent 
of the IcMons were gradc<I 4, and 12 percent were gr.idwl :{ All were adeno- 
nircinomas ami live were mucus pruduciiig. 

Characterislica of Groirth. — Nothing rlistinctive could be found in the 
individual cells nor in the arcliilcclure of the growth. It was. however, in 
the manner.of its spread that this c.ircinoni.a manifested its indbiduality. 
Halhcr than growing as a directly infiltrating mass, it <Hssennnalcd itself 
through lymphatics and blood vessels. 

TREATMENT AND PROGNOSIS 

Sixly-thrcc of the seventy-four patients underwent mastectomy. In 
sixty-one cases radical mastectomy was performed and in two simple 
I>alliatl\ c maslecloniy. All hut one of the patients were given postoperative 
irradiation. In ten of the eleven cases in wlncli the condition was moi>crable 
because of obvious spread beyond the limits of surgical cscUion, roentgen 
therapy was given. , , , 1 1 ,. 

It was possible to follow up sesen of the patients who had inoperable 
lesions. None of tbem lived more than three years. Of the group that r<^ 
ceived surgical treatment some were treated too recently for appraisal and 
it was not possible to follow up a few of the others Some were known to 
have survived several years, and then further information concerning them 
could not be obtained. • i • v 

There was no appreciable difference in prognosis in those cases m which 
the lesion was graded and in IIjonc hi winch it was gnided 4 an observa- 
tion emphasizing the widespread nature of the ilisc.isc. 

Hecoguizablc metastasis, aside from that to tlic axillary and supra- 
clavicular nodes, was known to has c developed in fortj'-two of the seventy- 
four Cases studied. By far the most frequent site of mchistasis was the skm 
(51 per cent of forty-one cases). In the twenty-three cases iu which the 
lesion metastasized to the skin, it iiis'olvcd the skin of the thoracic wall 
in twenty cases, the arm .ind axilla on the same sitle in one case each and 
the abdominal wall on the side op|>osile the lesion in one case. In two 
instances there were recurrences in the scar left after previous mastectomy. 
Other common sites of metastasis were bone (S8 per cent), thorax, including 
hmg, pleura and mediastinum (33 per cent) and the opposite breast (21 
per cent) The total of the percentages equals more than 100 per cent since 
in scwer.d cases there was more than one site of metastasis 

COMMENT 

The age incidence for inflammatory Ctircinoma in our series setmed to be 
about that for carcinoma of the breast in general. 

Among the seventy-four c.ises studied pregnancy aiul lactation tlid not 
appear to have any relationship to the ilevxlopinenl of influnimatnry 

carcinoma. 

It is quite likely that stasis also accounts for the redness and <liscolora- 
tion of the breast. Like the edema, the redness tends to disapi>car when the 
patient is l>ing down. Extensive cancer plus inadequate lyuijihatic drainage 
due to the blockage of lymphatics by camnoma {inxluccs incrca-sctl pressure 
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within the breast and the resultant passive hyperemia. The prpcnce of 
an increased amount of blood, especially in tie subepidermal region, leads 
to redness and blueness of the skin. TN'hen the patient is in the recunibent 
position the effect of gravity somewhat reduces the amount of stasis and 
modifies the circulatory findings. 

In no instance was there either clinical or pathologic evddence of infec- 
tion to account for the inflammatory signs in our series of cases. At micro- 
scopic examination lymphocytes and plasma cells were often found in the 
vicinity of the cancer, but no more than in comparable carcinomas without 
clinical signs of inflammation. Clumps ollymphocytes were also found in the 
subepidermal tissue as previously described by Learmonth, Ewing (ac- 
cording to Lee and Tannenbaum) and Leltch. The finding of these clumps 
may indicate that stasis of lymph or possibly a reaction to some imtant 
product of the carcinoma had occurred. 

All obsen'crs who have studied inflammatory carcinoma have been im- 
pressed with its poor prognosis. In our scries surgical treatment was em- 
ployed in all cases in which the lesion had not obviously spread beyond the 
limits of excision. The fact that three patients survived for five years alter 
operation would seem to justify this type of therapy. 
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BRAIN TUMORS; VALUE OF EARLY DIAGNOSIS’ 

tt. 

In diagnosis of an organic intracranial lesion, it is extremely iniporUint 
to proceed in an orderly manner by taking the liistory carefully and by 
conducting phj’sical, neurologic, ophtlialmologic, rocntgcnographic and 
selected laboratory examinations. It is impracticable to rely on special 
measures, such as pncumovenlriculograpby or pneumo-encephalography, 
to the exclusion of evidence elicited in the course of the routine examination. 

A thoroughly taken history U iuvaluabic nlicn working out a differen* 
tidl diagnosis General examination further assists in distinguishing be- 
tween coexisting diseases; neurolo^c exaraiualion discloses mental states, 
normal or abnormal reHexes aud motor and sensory findings. Ophthalmo- 
logic examiualion reveals the condition of ocular movements, the presence 
or absence of pathologic condilioos of the ocular fundi and visual fields. 

a opl>c neuritu, optic atrophy and defects 
. f*® fields. These data aiil in confirmation of the impressions 

l“‘i esjiuination. On roenlgenographie cxaminalion. 

Inch includes making ordinacj- and slercoscopic roentgenograms, evidence 
iTdl"' “"•“'“"““I tj-peroslLb, inaLmSory lesions oi 

be found ^ ®POsits of caiciuin in neoplasms and vascular Icsioos can 

C'-ideneo of con,o- 

iHmmsp an*! ccrcbral atrophy in traumatic anil circulatory 

i,t5un°Ln.TV“.“ " ‘‘''“'“ilirs in cireolalory. neoplastic and eon- 
U nresent P *’ ^ “ dangerous procedure if a cerebral neoplasm 

iealb^Ili i, • 1 a™'"'* i“ silent areas. 

dcT^ onXdrmo^'™'^ 

loeSuornf?'*''!."®?',''''-^' " P">«i“«s employed in U.e 

OTmbrdeler- 

p' ™:"V r"“,‘ ’’1““ >iisf*sM !>.' » 

reasonable aid in H. "?'i ,.®**®^”>^n®®phalography makes it a 

The choice nfl I differential diagnosis; however, it is not infallible. 
eJe' anlni e on the hbtory of coexisting dis- 

nalion of suiiial Hnl I • findings. Spinal puncture and exami- 

aud inliamiii iforv I if trauma has occurred and circulatory 

occasIonaUy if ccrebnd 

^ plasms are presenU These procedures reveal the presence or absence of 
tract of iiapcr puUisIied tq full ui Uie Jounul-lAncft. C7.ie7-I30 (Dec.) 1917. 
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blood, ialraspinal pressure and the presence or absence of organisms and 
furnish valuable information concerning changes in protein content, other 
chemical changes in the fluhl, anil the numl>cr and morphologj’ of the cells 
In cases in w hich tlic presence of syphilis anti fMrasilic lesions is suspected, 
the serologic test of the spinal fluid offers material assistance in arriving at a 
di.ignosis. Spinal puncture is conlraindicated in tlie presence of increased 
intracranial pressure when papilledema is of more than 2 diopters. 

SYMPTOMS OF INCREASED INTRACRANIAL PRESSURE 
The early signs of incrcasetl inlracranLil pressure are headache, vomiting 
and choked disks. It is not necessary for all three to tlevelop simultane- 
ously, but sooner or later they all will be present. Symptoms of pressure due 
to tumors situ.itcd in the region of the optic chLism, in the corticosen^ry 
and motor areas, and in the ccrcbcHopoiiline angle arc the exception since 
symptoms of locidizution develop before those of increased intracranial 
pressure. 

If the patient is ambulatory, headache occurs daily in the early morning 
hours and frequently awakens Uic patient about 4 a.m. Vomiting is of the 
projectile tyiMj and is often associated with headache and with movements 
of the head. Pain in the occiput associated with rigidity of the neck arc 
accompanying symptoms of infratentorial tumors. Papilledema, or choked 
disks, may be confused with edema of retrobulbar neuritis, but when asso- 
ciated with headache and vomiting increased intracranial pressure is in- 
variably presenL However, tumors situated in the sclki turcica or in the 
chiasmal region which produce direct pressure on the optic nerves will 
cause pallor of the optic disks instead of edema. When they grow to sulOcicnt 
size to obstruct the free flow of cerebrospinal fluid in the ventricles and sub- 
aracliuoid spaces, edema of the disks will be followed later by secondary 
opticatrophy. lesions that obstruct the third and fourth ventricles produce 
a high degree of, and rapidly progressing, choked disks. 

SYMPTOMS OF LOCALIZATION 

The syndromes of tumor vary considerably according to position, rate of 
growth, size and pathologic features. Eiacb group produces a cliuin of sj mp- 
toms peculiar to its own lifecycle. It is apparent that lesions of the fronUl 
lobe.s will ghe rise to psychic and personality changes. Tho%e arising in the 
speech and motor centers will produce aphasia, apr.ixia, j.icksonian con- 
\ulsions, convulsions of the grand mal type, monoplcgi<i and heinii)Icgi.i. 
Other symptoms develop as rc 5 |>eclive centers, nuclei and tracts become 
invaded or destroyed or deprived of their normal blood sujijily by indirect 
pressure. . • i i 

In considering the differential diagnosis it must be borne in min<l tlial 
certain features in the symptoms resulting from cerebral trauma, infl.muna- 
lory diseases and suppurative diseases may resemble those of tumor. Tlicrc- 
fore, it is important to obtain a thorough chronologic history to elicit 
differential diagnostic facts. The sy«ipto“s of cerebral arteriosclerosis 
rarely are confused with those resulling from tumor, since evidence of in- 
creased intracranial pressure is lacking. Occasion.illy cerebral thrombosis o 
slow progression, subdural hemorrhage and iiitr.iccrobr.il licmorrluigc m.ij 
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readily produce sjTnptoms simulating tumor, and require surgical inter^'en- 
tion in order that proper surgical treatment may be administered in cases of 
frank hemorrliage and that an operable tumor may not be overlooked. 

SURGICAL CONSIDERATION 

Surgically brain tumors are placed in two large groups; one includes the 
encapsulated and accessible inbltratiDg tumors and the other includes the 
diffuse, infiltrating and inaccessible tumors. It is apparent that the encap- 
sulated accessible tumor lends itself best to surgical removal; bowever, the 
infiltrating tumor, when situated in a silent area, also can be removed by 
removing tissue about the tumor. More often than not, in the group of non- 
encapsulated tumors, the surgeon is compelled to perform subloUil resec- 
tion, removing necrotic, cystic material with mural nodules and tumor 
masses from within the tumor in order to avoid increasing the existing 
paralysis. Hadical resections of diffuse infiltrating tumors are avoided if 
their removal may cause hemiplegia. I prefer to secure a shorter period 
of relief and preservation of more normal function than an extended, in- 
definite period of relief and spastic hemiplegia. Decompression should 
never be substituted for removal of tumor when It is at all possible to per- 
form radical operation, but decompression does serve as an auxiliary 
measure in subtotal resection of tumors and serves as a measure of tempo- 
rar)' relief in the treatment of many mopemblc tumors. 

Inoperable tumors developing in or invoUdog the corpus c-allosum, basal 
nuclei, brain stem, pons and moduUa present difficult surgical problems, 
since their removal is impossible and Utile, if any, relief is accomplished 
with dccomptessioa. Many of these tumors arc of the variety known as 
medulloblastoma and spongioblastoma multiforme. Radiotherapy offers 
temporary relief. Trcalmcnt with high-voltage roentgen rays constitutes 
the most suitable Ij^pe of therapy for ^ults who will co-operate, since it can 
be administered in massive doses in a short period. Radium is most suitable 
in trcalmcnt of similar lesions of children or un-co-operative patients, 
since the blocks of radium can be bandaged on the hc>ids of patients. It 
always should be remembered that railioUicrapy may increase symptoms 
for the first ten da> s due to swelling and edema of tumor cells. Treatment of 
these sj'mptnms may require dehydration, which can be accomplished by 
limitation oC intake of Quids and administration of diuretics and saline 
cathartics. 


LNTIL\CIb\NL\L nE*>UTO.MAS* 

m.NCTIELL McK. CRAIG 

Intracranial hematomas arc usmally differentiated from acute intra- 
cranial hemorthages by the fact that they become manifest after a delay 
subsequent to head injury’ and that they simulate brain tumors in many of 
ihcir aspects. The most cotumon of the intracninial hematomas is the 

• p*p«r te*J *1 ihe «a«tii>e of lU Anicriwn Colirge of Surrsonj. Stw York. 

Ntir \otk, StpUnlwr 8 lo It, tst*. 
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chronic subdural hematoma. Somewhat rarer in occurrence are the intra- 
cerebral hemalomas which may resemble thc subdural hematomas, as well 
as tumors, abscesses or degenerative lesions, in symptomatology. 

CHRONIC SUBDURAL HEMATO.MA 

Chronic subdural hematomas which may occur after mild intracranial 
injuries require operative removal and they should be diagnosed fairly early 
to prevent irreparable damage to the underlying brain. Chronic subduro 
hematoma has been confused with hemorrhagic pachj-meningitis, 
minds of some surgeons and palliologists there is a question as to whether 
hemorrhagic pachymeningiUs is the result of infection and cai^es the 
accident or whether the chronic subdural hematoma develops after the 
accident, from a tear in the small veins associated with the longitudmal 
sinus or from a tear in the sinus itself. Puln.am and Cushing pressed the 
opinion that there were two types of hemorrhagic subdural hematoma: 
(1) the vascular type which is seen frequenUy at necropsy after death from 
clironic alcoholism and chronic wasting <lis<Mse and (2) tlie reactive or 
traumatic type. In recent years some neurologic surgeons have come oo ' 

upon chronic subdural hematoma as being relatively frequent after mid 
head injuries. Subdural hematoma may occur at any age and may imeci 
either sex, but it seems to be more frequent among men 
greater exposure to injury. Subdural hematoma should be suspwted m y 
case in which symptoms of increased intracranial pressure or w^acranial 
difficulties develop a feiv days to months after an injury to the head, the 
usual poinU in tlie history are headache, vomiting, ^dual 
visual acuity, diplopia, couNTilsions and mental disturbances, ^o o 
is common in aU eases, and in spite of the 
hematoma is fairly constant over the convex portion of the cere 
sphere, the findings on neurologic exatninaUoQ arc extremely variable and 
arc frequenUy so confusing Uiat in order to make the diagnosis it 
necessary to resort to ventriculography. ...... il„ 

The (act lialfcubdural hematoma occurs alter trivml injuries to the 
head brings up the 'question o! the uiccbanism o| the development the 
blood clot Most of the invesUgalors have concluded that »' 

hemorrhage almost always is one of the bmnchmg vems . 

the cerebral cortex across the subdural space mto the superior g 
sinus. Once the clot has formed, the latent period is 
plain. ZoUinger and Gross eiplaincd that liquefaction probably ‘“ts P' 
within the clot and that the wall of the sac ncU as a 
brane. They further stated that the fluid contents of the “'•J” “ X' 
higher osmotic pressure than does cerebrospiital fluid, ..nianation 

as a result of osmosU, thus gradually dUtendmg the sac. This e^!“^>°“ 
has been questioned, but up to the present time it seems to he the most 

“urteTtent of ehronio subdural hematoma is “‘‘pjy. 

osteopbistic flaps formerly were reflected in aU c^s. ® ^ 

suggested double trephine openings, one placed ^ ^ of 

anteriorly, for the pu^ose of aspirating and washing out 

tie sac. McKenzie has recommended the removal of the J 

sac by sucUon through a smaU opening in the bone and subsequent dramag 
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ot Ihc subdural space lor lorly-eiEbt hours. Just .as is lire case in so many 
surgical condiUons, no single procedure is applicable in all cases, and while 
Ihe aspiral.ou ol the conlcnls may be tried through one or two openings, an 

mrriv -j S in which tlie clot is sUII 

parti; solidiflcd and estends beneath the temporal lobe. On one or two 
»hich apparently had been removed 
oSfl '‘■'l;'"'”' “Penmgs were exposed through an ostco- 

~: fcured ' 

which s'i'muMf if”' '“ilo''"! by sj-mptoms 

nmfere^. ^ ‘*™"'<;.“M“tal hematoma but which respond to 

rf a cM who ? 11 ? •'•■''I '"in™ !» head, such as in the case 

cLvSlons sS”” “ ' ""T ■'y or generalised 

nunri„° „ cm ■ “T '» telievyd. Spinal 

casS ta wtobTherc 1 ^y papiUedema. In these 

sdfeK- and if the T sp>»al puncture can be done 

im^Xhe7art ihat?hr^^^^^^ ““P" 

w hich can be relieved hv r .7 ® Lemorrlingc 

°'chmn?et ‘^ SlSiy’comSeXh 

inlanls, the dal”gl to“hrZir‘u’ °“r ■' 

However raueb one should bo e.xleusivc and perruunent. 

hematomas in infants ono h J)resence of clironic subdural 

rhagicpachjScnS;i?»Ur''' al^ be aware of the fact that hemor- 
chronic subdural hematoma j infants witli suspected 

should be done and nmh hi fontanels are open, aspiration 

oflLefact&ereiS^e;S‘""^"r.“^^ ^ 

lesions of a definite hcmorrharic bemutoma, the 

the entire brain. ^ P^cbyiucningilis may completely cover 

bematoma^ay ^1biLler;d*M!rib ^ *bat chronic subdural ’ 

in all cases in which a suSn^l occurrence should be suspected 

Slight injurils ** 

may be the cause of hematomas. Pivn loo trivial to be luenlioned 

to the head has been made in tho.w Hoently, when no mention of an injury 
such accidents only with palieiitc.in recall 

Intracranial hematomas of lie stiMiir.>i t , 

^e%ere head injuries, and quite freouentlv f!f ^ 

A few j ears ago all of the casps ^ i ^ “ nnsuspccted cases, 

at Uie clmic were reviewed nml ■§ ““ ^’^bdural hematoma encountered 

them it was impossible In nh*.,* *'^*P”smg to find in how many of 

suMural hematoma usually follows cranial injury. Chronic 

Slou ul „hah„ el, mule 
orammy blood clot .s often niUcd. II la dinieiill lo 
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explain how a man n.ay susUin a blow on iho head and be 
MX. eight or ten uccks ihcrcaflcr. before symptoms of '’f " 

appear. At operation, an organized, liquefying blwd clot is o 
the dura, and the dura can be strippoil off 

encased in a capsule of fibroblastic tissue which feels li 'c a ru • _f 

contents of the sac consist of fluid which lias Uic co or an co s , 

bile. Anollicr interesting Uiing U that when the clot is solid, it , ’ 
as if small hemorrhages had occurred at mterva s. The 

the hemorrhage U of venous oripn; that a small vcsse m le g 

sinus is lorn; and that the bleciHng is cn^uraged cverj' ^ 

cranial pressure is changed. It is common knowledge la < 

omy. bulging of the brain can be seen if the patient gmn s or co g 

lie is aneslbelized, and if any other strain j “Jf.. 

crani d pressure. After an injury to the head, a siual 

occurs which mcrcases with changes in intracranial . ,. . 

lH.=omc Wriy large The cbl become, organi^d, '"‘‘“‘''f '°™ 

a capsule around this clot and li(|uefactlon Uien U C3 p • , 

ot fluid lies in the subarachnoid space and is m cooUet with 

spinal fluid. It i, believed that Ibe osmoUe pressure L 

the cerebrospinal fluid, o ilh the result Uiat the sac enlarges. Th» Mplains tJ. 

latent period and it explain, »l.y Uio symptoms ot ehronie subdura Uema 

lonu simnUlo those ot tumor ot tbe brain. Intr.,er.anial P''f 

as is evidenced by lie.idaehe, vomiting, eltokcd dpks and 

such as weakness of one or more cxlrcimlies, njstagmus • 

operation is performed early, it usually is followetl bj imnic 

symptoms. 

INTRACEREOBAL HEMATOMAS 

In addition to elironio subdural hematoma, there is also an 
tspe ot hematoma nhieh 1. vvithin the I, ram substance .Uell 'v“h 
has been looked upon as a result ot spouU.neous. mlraeerebral homo rhage 
Spontaneous, inlraecrebral hemorri.age i, a rather rate condition buUt has 
occurred fmipicntly enough to be of imporUnre in the differential 
ot tumor ot the brain. In the eases at the chnie m ivliieh the Ph' " 
Si»ndcd to operation, the hemorrhage has alaays been .iluatevl m me 
eercbral hemisphere, not in the brain stem or in the wrebellnin, and ha. 
lollotved injury, strenuous eveteise, severe emotional strain, or m 

'““in dTsiSstrthf surgical trealincul ot the intraeeretol hematoma^one 

is impressed. Iron, the review ot the literature, vvith the tact that mtm 
corehrjl hemorrhace was reportal fairly frequently but that oilj a lew 
references to the successful surgical treatment of such it hemorrhage were 
tolmd. Kumerou. authors Imve imllcd allentioi, to t ho tact tlmt criimoWmj 
with evacuation ot the clot had been suggcsleil, bat Cnsli.ng »»> 1’"“^ 
one ot the earliest surgeon, actually to Ym' out this l«™«d“''; ^ 

iiorled a case ot spontaneous intracerebral liemorrhap in which cramotomj 
va, pertormed a.id the clot wucenmved. with relict ot intracramal hjjwt- 

tensLandhemiplcgU^^InJ^a^^^^^^ 

laSeS ..„cm.«ion.ncs, anil U.irty-«a hour, later, at w l.ich li.no a right 
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hemiplegia had developed, he was ojjcralcd upon and a hematoma t cm. 
deep was evacuated. lie recovered from iJiis operation but died two wcehs 
later o£ paeumonia. 

With regard to the cUolog}* of spoiiUucotts intracerebral hemorrhage, 
in a review of nine cases it is interesting to note that in two cases hemorrhage 
was definitely the result of tramna. In Uie Uiird case the symptoms occurred 
two weeks after the patient had allcnilcd a convention; while there was no 
definite history of trauma, there was a |>criod of strenuous exertion and 
excitement In the fourth case the hcmorrliagc was associate*! with rheu- 
matic heart disease and endocarditis due to Streptococcus virid.ins, suggest- 
ing a bactcriologic origin. In the fifUi case llic cau.vj was uncertain, as tlic 
patient was found unconscious after he liad fallen from a tartn wagon, and 
it was difficult to determine whether or not the unconsciousness prccf*!^! 
the fall. In the sixUi and seventh cascv in one of which the patient was a 
woman, in the other a man, hemorrhage evidently occurred sjKjataneously 
while the patients were under emotional stress; there were no oUicr ctiulugm 
factors. In the eighth case hemorrhage occurred suddenly without apparcut 
cause, and in the ninth case it was associated w ith a inctasUitic melanoma. 
In all these cases after the dot had been evacuated and U»e cavity explored 
at operation, there were no active bleeding poiuU; in one ciise a pseudo- 
membrane surrounded the hemorrhage, and 5t was removed. This wouUl 
seem to disprove the theory that the bleeding was of orlerbl origin; it was 
thought that the spontaneous intracerebral hemurrlingc w.is of venous 
origin. 

Patients who have suffered from spontaneous intrucerebral hemorrlugc 
can be relle^'ed by operation. Trauma, strenuous cxcrcuc, emotional .stnilu, 
endocarditis and metastatic melanomas have been found to be contributing 
factors. 

The etiologic factors in most of the cases of intracerebral hemutoma arc 
rather indefinite. The esndition may be due to faulty musculature of the 
arterioles or venules within the brain substance, and hcmorrluige m.iy result 
from rupture of a small sacculation. Since the hemorrhage docs not result lu 
extensive extravasation, there is an inclination at the clinic to believe liiat 
the rupture in the vascular system occurs on the venous side. In two of the 
cases referred to herein there was a definite lamination about the clot, and 
a fresh clot had formed in the dependent poclioo of the original clot as if 
recurrent hemorrhages had taken place. 

The sj-mptoms in most instances of this tj-pe of case developed rather 
suddenly after injury, violent exercise or eiuolional strain. In most cases 
the hemorrhage was accompanied by an attack of unconsciousness and by 
pro^ssive paraly^. The progresrion of sj^mjitoms became more or less 
stationary within a short time, but while the progression seemed to cease, 
signs of increased intracranial pressure dcvelope*!. In some instances 
paralysb was slowly progressive, and the ^-mptoms therefore resembled 
those that developed as a result of an intracramal neoplasm. 

In .summary, it is apparent that intracranial hematomas may develop 
spontaneously or after an injury, and from the standpoint of diagnosis they 
very seldom can be distinguished from intracranial tumor. 

It is an impressive fact that in the diagnosis of Intracranial lesions, of 
whatever type or origin, a complete examination, is necessary, including 
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tile examlnutioii of tlie fields and fundi of the ejea, the roentgenologic 
exarutnation of tlie head, a general cxaniinatiojt to rule out systemic disease 
and a complete neurologic cxainination to bring out any change in motion or 
sensation. Frequently it is also necessary to make electro-encephalograms, 
as well as encephalograms made willi the aid of injected air to determine the 
location of the lesion. .<U operation usually a bluish discoloration of the 
dura is indicative of a chronic subdural hematoma. SimUarly, a bluish 
discoloration of the cortex may indicate a subcortical hemorrhage. However, 
frequently at operation a broadeningand flattening of the convolution is the 
only sign indicative of a subcortic.il lesion, and it is only when the lesion is 
explored with a large needle that an intracerebral hematoma is encountered, 
as indicated by the aspiration of old blood or yellow bloody fluid. So, from 
the standpoint of diagnosis, it is frequently difficult to distinguish intra- 
cranial hematoma from an expanding lesion of the brain, including the 
different types of intracranial neoplasms. 

Finally, it might be said that frequently head injuries are associated with 
tumors and that the history of injury raay be mblcading in cases in which a 
diagnosis of intracerebral hematoma is suspected. At the clinic cases of 
intracerebral tumors have been seen inuhicb there ere no evident signs or 
symptoms until a head injury was sustained, but any intracranial injury 
may be followed by subdural hematoma or intracerebral hemorrhage. 

One should never rely upon the history as the basb for determining the 
nature of an intracranial lesion. There is a definite saying among neurologic 
surgeons that every inlractanial lesioa should be explored in order to deter* 
mine the nature of the underlying pathology because frequently there is 
found a subdural hematoma, an intracerebral hematoma or a benign tumor 
which responds satisfactorily to operation. Thus it is felt that even in the 
presence of a definite intracranial hematoma, operation is the treatment of 
choice, and until such a hematoma b completely evacuated, the treatment 
has not been comjiletcd. 


THE USE OF POLYTHENE FJLM AS A DUJUL SUBSTITUTE; 
AN EXPERDIENTAL AND CLINICAL STUDY* 

M, IIUNTEB BnO»N, JOHN II. GRINDIAY ako WINCIJELL McK. CR.ilG 

experinienlal study of polythene film has shown that it fulfills the 
criteria of a dural substitute. 

Polythene film docs not adhere to the underlying leptomeninges and 
cerebral cortex. This property pennils the dura to regenerate between the 
film and the arachnoid, llbtolo^c studies indicate Uiat there b no reaction 
in the pia-arachnoid and cortex to the presence of the film. 

A clinical trial of polythene film has shown that it b a satisfactory dural 
substitute and suggests other important uses of polytlicne in neurologic 
surgery (tabulation). 

•AbslracI oS p»ptf putlisted in lull io SurgrfT. G/necolosy »nd ObsUlrics. «6«C3-6C3 
(Jum) 194S. 
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TABUlA'nOX 

Cuxlcu, AppLtCAni»S or PoLtTH£3«E Fjlm 
I. Replacement of dura. 

a. Menisgioma. 

b. Fibrosarcoma. 

C. Other tumon i&\ad>&g dura. 

Repair of dura. 

a. Cerebrospinal rlunorrhea. 

b. Other spinal fluid fistulas. 

c. ^leningocele. 

3 Presenlion of meniogDcerebrai cicatrix. 

a. I’enetrating craniocerebral wounds. 

b. Lobotomy. 

4. Decompression — cerebral and cerebellar, 
a. Peripheral &er\e anastomosis. 

a. Fubularization. 

b. Protection of n«n« ends in Iwo-stsge operation. 
G. Pre^eotioa of arterial intimal damage. 

a. ligation tor inlracramai aneurysm. 

7. Cosmetic. 

a. Durr hole cosering. 

5. Control of hemorrhage by tamponade. 


GLIOAUS OF THE CEHEBELLOPONTINE ANGLE* 

JAMF-S tv. KERNOHAK, IIE.SRY W. WOIXM.VN am> ALFRED W. ADSOX 

The liUlorics and tindtngs itt ten casca of tumor o{ the Isnttn sire tviwrlc J 
in the complete paper iKcause Uicy present some uiiusiiiil features. .VU the 
tumors were cstramcUiilIary gUoiuos situalerl in the ccrclx;Iloi>untiRc 
angle. They seem to arise iu the lateral rccevs from a lamina of glial tissue 
that 0.-111 be dcnionslrated in normal brains. This plate of tissue »rL<es from 
the floor of Use lalcnil recess, ubciicc it |>:LV>es lalcrally aiitl posteriorly 
until it approaches Ihc seventh and cighUt Ilc^^•c rooLs. There it evtends 
laterally along the course of the nerves for a short disl.inec. This plate of 
tissue has an cpeiidsTnal lining on its ujiper and lateral surface and there 
arc coWvctioTis of c]>cndyTna\ ccUs, as sinaW irregular groups or as canals, 
cinlicdilcd in glial tissue uhicli is made up mostly of astrocytes. Occisional 
ncr\'e cells are present. These tumors may surrouiul local ners es and vessels 
and may compress but do not mvnilc Oic cereliellum, i>ons or nicilulla. 
Eight of these tumors were e|>etid>tnoiiuu: two were aslrocytom.is. 

llic .salient clinical features were as follows: Sesen patients were female 
and three male. Scicn were children and three udulls. In eight cu.scs the 
tluration of the illness was one year or Ic-ss. in one it was a year and « h.ilf 
and in one it was unknown. Vomiting and headache were tlic presenting 
symptoms in most cases, a visual disturbance andnUixia in about a half ami 
unilateral deafaesa in two. 

* .tUlncI ol p«(>cr puthdicU in full tn llie <>f Nrun‘|u>tb<.I<>^y and Ki}>cna>ctilal 

Xfurohigy. (In pfTM ) 
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Se%eu jialienls had abdiiccns palsy; six had ataxia; five had choked disks, 
nystagmus, seventh ner\‘e palsy, rigid neck and pyramidal signs; four had 
.ui absent corneal reflex, unilatcml deafness and absent tendon reflexes, and 
one had d> sphagia. 

The diagnosis of tumor was made in seven cases and suspected in one 
more, tliat of encephalitis in one and that of subarachnoid hemorrhage in 
a case in which hypertension was present, a complication that led us astray. 

The eight patients with ependymomas died; the two with astrocytomas 
nere aliie when Uicy were heartf from last. It should be noted, however, 
that there m.iy have been other p.iticnls with extramedullary gliomas who 
ina^ liave siirvixctl. Ifowcver, none of thc>c were included in this scries 
since we coiihlnol he cerUiin of (he extramedullary origin of the tumor. 


EXTENSIVE SYMMETltlCAL CEREBRAL CALCIFICATION AND 
CHOIUORETINITJS IN IDENTICAL TWINS (TOXOPLASMOSIS?); 
CLINICAL REPORT OF CASES* 

KENNKTH H AUyOTT *so JOHN D C\MP 

Eleven jeur old identical twin boys were studied clinically beatuse of 
visual disturbances and of disturbances of movement in tlic right extremi- 
ties. Thedblurhancei were more evident in the more severely alfcclcd of the 
two boys, who also had bilaterally symmetrical, extensive, dense calcifica- 
tion in the cerebrumwilh minor iovolverocntof the cerebellum. Both patients 
had extvnsU c choriorclinilis, which was more ses'crc unilaterally’, associated ^ 
with retinal aiigioniatosis. BIochI scrum from each of the twins neutralized 
Toxoplasma organisms. 

The pathogenesis and the hislopathology of this syndrome, symmetrical 
cerebral calcification, chorioretinitis with retinal .uigiomatosis and toxo- 
plasmosis, are unknown. Althougli a degenerative process occurring in 
symmetrical anomalies of vascular or heterolopic nervous tissue or both 
may be the causal factor, it would seem more plausible that the synidroine 
is due to inflammation, probably' consequent to chronic toxoplasmosis. 

• Aljitr&cl of paper publwhed in full «" Ihe Bullelm of the Los Augeles Neurological Socnetj • 
I2-SS-47 (Mar) 1847. 
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THE ELECTKO-ENCEPHAIOGRAM IN TUIIORS 
OF THE POSTERIOR FOSSA* 

nEGLN'ALD G. BICKFOnD um EDW.UID J. B.aDES 

Vt CtiAZZ U. TBcmiV 

The cleclro-encephfllographic findmgs in a group of fifty predominantly 
adult persons who had tumors of the posterior fossa can be classified as 
follows: (1) normal records in 0 percent of cases; (2) paroxysmal rhythms 
with frequencies of 3 to 7 and 18 to 22 cycles per second, with a tendency 
to rcjwliUve wave forms and sjncbronous activity' from all parts of the 
head m 50 per cent and (3) a less uniform group showing continuous ddhi 
rhythms with a frequency of 2 to G cycles per second and delta foci un- 
related to the site of the tumor in 33 per cent of cases. 

Many of Uie chametcristio abnormalities were seen to advantage in 
transverse leads ftotn homologous parts of the scalp. For instance, in 65 per 
cent of all records abnormal waves were noted in the intcr-ear lead. 

The alpha rhyUim jhowed a marked instability of frequency (in excess of 
2 cycles pet second) iw 44 pet cent of the whole group, whereas in anolhcc 
14 per cent the alpha rhythm was completely disorganized by della waves. 
A fast activity with a frequency between 18 and 23 cycles per second cither 
continuous, or in qibodes, was i»rcscnl in SO per cent of records, .k further 
characteristic feature w-.as the iohibiUon of abnormal activity when tiic 
patients opened their eyes. ThU occurred lu CO ]x:r cent of coses. 

The group of records which showed paroxysmal rhythms is interesting 
since the majority of tracings were indUUnguisb.'ihle from those seen Ut 
cases of epilepsy; even the classical wave forms were reproduced. These 
rhythms, however, cannot represent true epileptic activity since clinie^l 
epilepsy from these tumors is almost unknown. 

'1 he resemblance iiiighL be explained on the basis of .t common dienceph- 
alic origin lor the rhyllims of epilepsy and Uiose associated witii tumors of 
Uie |>ostcrior fossa. Id the la tier case. ex|MnsioD of Uie Uiird ventricle which 
is known to be an early event in the progress of tumors of the j>ostcrior 
fossa presumably would initiate tlic diencephalic disturbance. 

From the dugnustic point of view, it is suggested that the occurrence of 
a rliy ihui tyjiical of cpilcjisy* tn the Iniciug from a patient wiUiout previous^ 
or family* history* of epilepsy should arouse a suspicion of tumor of the jws* 
tenor fo.ssa. 

•from Oe ftwwUmC* of VU Ccotna SootVr CUntrat tlccartk .U-sVSii, 1»V'. 
JFuunal <J l^vnlofjr *1»1 Clintcsl AtnUine. IS|»'1UU (Dee.) 1917. 



TUitOnS OF THE SPINAE COED 

TIMOUS OF THE SPINAL COED* 

WINCllELL McK CIIAIG 

Intraspinal tumors as a cause of paiu and disability 
in recent years because of tlie discovery that many o i jy-g 

explained pains in the back and upper and lower exlrcimt.es actually are 
the results of protruded intervertebral disks. , , 

Clinically, the majority of intraspin-d tumors are bemgn and ^be 
removed. The possibility of metastatic lesions mus e •ci 
the age of the iatient and a careful general examination wil ru e tins out 
DcgcLralive lesions of the spinal cord also must be 
definite diagnosis can be made. Careful neurologic exami . 

attention to boUi sensory and motor areas, should be carric 

Ilocntgcnologic examination of U.e verlcbml column f 
dillcr^LW Lsnosls, Tl.o inlroducUou ot ■«''“<* SVtrt 

arachnoid apace has been of iiiimeiisc value in . r.,,„„)ression at 

spinal tumors before they have progressed to the point of compres 

nhich definite sensory levels are produccil. , ',„„m of danaer 

lutraspinal operaUons cau be carried out with a miiiuMm ot danger 
The majority of inlraspinal tumors ore benigu and re"'"' ™ 
AnaliimiSly, iutraspinal tumor, can be classed as 
and intramedullary. Fortunately, Uie niajorily of ° gVrui J 

the spinal cord, and the symptoms are ^'^X^o 7 ul. "i Seal 

removal of this compression of lie spinal cord resulUio rebel of ttc ^niM 

symptoms. The cardinal symptorn of ■”‘“ 7 “' ’•T^'V.ud ““00^0^ 
rrhich appears intermittently and is 

pain whiih occurs after the patient M lymg 111 lie F™“ „ 

compression of one or mere ^ 

fcnrr&m?«b "^^s-sr “ 

lateral side and ^’^f^^i’unglddi intramednlliiry tumors of the 

It IS sonietinies type, although early involve- 

spinal cord from tumors of ^ jg indicative of an intra- 

ment ot the vesical and rectal sphincters as a ruie « 

medullary type of tumor. inUasnlnal tumors are removable, 

On the whole, it can be s a tumor is removed before ir- 

benign and do not tend to • ^ ^ 

resrer^tion Jl motor mid sensory loss below the level of 

the lesion should take place. , „ o. n \ 

, I iLulied in fun «a the Atneoeen Jouriul of Surgery. 75-CS1-81 (J*n-) 

• Abstract ot paper publmliol in luu 



oOO 


J. aRAFTON IAI\K 


PROTRUDED INTEUVERTEBILIL DISKS AS A CAUSE OF 
DISABLLNG PALN .IND PARALYSIS* 


J. GILXFTON' IX>VB 

Since MKler uml Barr c^lablUhcxl llie fact UuL fragments «if inler- 
ycrlcbral disks could irritate and cotiipress lltc root of the sciatic nerve 
iiitraspinally and produce low back and sciatic pain, Uic syndrome of 
protnidcd intcnxrtebral disk Iia3{>ccotiic ucll csUiblislicd. It is now known 
that fragments of the inlerN’crlcbral disks may ixs protruded .it any level 
in the spinal Caina! with resultant symptoms of pain, paresthesia, weakness, 
lo^s of sensation, loss of inteslinai and vesical function, monoplegia, hemi- 
l>!egia, paraplegia and even nuadriplejpa. follovicd by death when vital 
tracts in the spinal cord have been irrcp.anibly datn.ngc<l. 

The protrusions most often occur in the lumbar region of the spiiml carnal 
and in lliis region the last two disks are most often affectctl. As a resulU the 
commonest symptom of protruded inlcrs'ertcbral disk is low back pain w illi 
or without sciatic extension. 

In the cervical region the fifUi, sixUi and seventh disks arc those niosi 
often involved; the resultant symptoms arc pain in the neck, upi)cr cxlrcuii* 
ties and upi»r part of Uiediest, with or without paresthesia, anesthesia and 
weakness. If the protrusion occurs laterally in the spinal canal and involves 
only one nerve root, the distribution of the pain is in Uie region suppliwi 
by Uie nerve which takes its origin from that root. If the protrusion is larg^ 
or midhnc m position, then the sj-ndromc of JJrown^aiuanl or cvcil 
quadnplegia may develop. 

In the thoracic region of the spiiul canal the lesion is likely to proiluce 
root painT or paraplegia, dcjicnding on the size and site of the protrusion, 
umbar protrusions are by far the most common, comslilutiiig about 9.'» 

‘nlcrsf-rtcbral dUks in the experience at tlie 
fi I I*"**! spinal cord tenmnutes in llie caudn ctiuiiia at 

Inrnl, ^ is more room fora .space-taking lesion in the 

" lesion must become 

r signs detclop. Tlie inUict posterior 

ronfinef n?\ *’u intervertebral disks irilhhi Uie 

disk intervertebral spaces and to return the normallv bulging 

Trauma U t *1^*"*^* 

iSudinlnf.T’ posterior 

bits of nnnuhu nnT ’ the annulus fibrosus may give way and pcniiit 
remain the^ TI?'^ “.“if ""® ^ Project into the spinal canal and 

-protrudcl inl.er, crtebr!lS°';;S,;2'* " 

the peak«t posterior longitudmal ligaineut are 

'irt ia roolS'ir tlf ““t “oly to oceu, laterally and to 

PosleriorTonrit, di^ n' ™ot b irritated or compressed. II the 

posterior longitudmal Lgament a unduly stretched or lorn, hut there is uo 

tlierefrom and u uauall^ggravalfid hr taking it# origin 

l» aiually worse at niglit. coughing, sn«tmg, jarrmg and #traimng at stool. Jl 
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cnm,aclmicnl oil llic nerve root, low b.ick l>am .done may rcMilL In ni.my 
c-iscs in which ullimatelv operation is performed for a prolrud^ inter- 
vertebral disk which has caused full-blown incapacity as a result of low back 
and sciatic pain, the ph>sician may obtain a history of recurring bouts ol 
low h.ick pain or lumbago extending over a period of j cars A majoritj oi 
protruded inters crtebral disks occur at the last two lumbar interspaces 
and, since this is the site of exit of Uie roots of ibc «iatic uerse. ^atic 
l»ain is the chief symptom of protrusion of a disk. If tlie pro 
at the Ihinl lumbar interspace, the pain is likely to extend own 
of the thigh an.l the patellar reflex may be diimnishcd or absent. 

Protruded intcri crtebral disks are .icccplcl rather generally as being 
traumatic in origin. The trauma inay be. and often is, slight and ma\ be 
overlooked or forgotten b% the patient. _ , • . 

The acute altacks ot pain reaulting from prolrus.on ot an mtervertetea 
di«k mav sulisidc on rest in bed and the application of hMt te the >n'Ob“ 
Ikirt of ilie back. The use ot aUlhenny is often helptul. In the more severe 
allacks in cases in vshieh low back and sciatic pain or either 
on the loner cxlreniiliea may bo rcciuired. For protrusion of . 

cervicil region, traction on llie head otlen proves ot benefit in overcoming 
Spasm of muscles. . • .u ? ... 

In the examination in a classic ease of protrusion in the low lumbar 
region, the p.ilicnl may be found lying uncomfortably in c _ . 

iiith a Ihnp and ivilli body tiltej-lhc soteallcd sciatic 

spinac muscles are ill sp.'isiQ and the noniial lumbar lordosis IS s * 

of the spinal eolumi, arc paiiitnl and liniilcd. The stalled * 
raising test is i»sitivc on the side of Uie pain; lifting of the , 

tty viilli the knee extended may result in pain relcrred to •>“5 " 

llie involved exlrcinity. It sciatic pain is present bi aterally , then ue 
.traight leg raising test is positive bilaterally, mere Is ‘“f "‘“1 

along the bourse of the sciatic nerve. The AeMlIe. tendon reflex IS o^u, 
liiininishcd or absent. This reflex is more likely to be aftected t the p™ 
inision is at the fifth lumbar space. Some impairment ot ■enaotion m tee 
dermatome of the root involved aiul some weakness of muse es y 
but these are uncommon. . , . , i„c:,,n 

Every patient suspected of having an inlraspinal . 

should receive a carelul general physical cxammalion. ■“'“‘“8““ j'Ste 
lion ot the blood and urine, as nell as roentgenologic 
chest and the appropriate part ot the spinal umn. In 

ot the result ot a flocculation test tor syphilis and ot the sedimcnUtion 
rate ol the ery tlirocy tea may help the physician to avoid errors. 

Onlhiary roentgenograms ot the spin, column will S'" 
evidence on which a diagnosis ot protruded mtervertcbral disk can bo made, 
blit they will help eluninale many other condilions which might pimluce a 

"''ll hrmv''STctlharra patient should have his spinal rard exposed w ilhout 
• I i.om yviuiriiire So. if the patient’s geueral condition docs not 
contrai*ndicr(e a major surgical procedure and his sjmptoms caimoL 
II • iFrl hv conser%-ative measures, the next step in the examination is 
diagnostic lumbar puncture Thb procedure may be combincl with that 
ol risualiration ol the spinal canal— wsealled myelography. 
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There b diversity of opinion regarding the necessity and even advisability 
of performing mydography and even of lumbar puncture in these cases. 
My opinion b that many useless operations will be avoided and those that 
are necessarj' can be carried out more satisfactorily if the surgeon knows 
what the vfJue for total protein of the cerebrospinal fluid is, whether or 
not he U dealing with one or multiple lesions and what the exact location 
of the lesion is. A value for total protein of 100 mg. per 100 c.c. of cerebro- 
spinal fluid b seen rarely in cases of protruded disk. A high protein content 
usually indicates neoplasm. 

If a diagnosb of protruded inter^'crtebral dbk is made, and the dbk is to 
be removed surgically, the operation should be performed as soon as 
possible after lumbar puncture and after a report of the results of the spmal 
fluid examination has been obtained. Only that part of the disk which b 
fragmented need be removed. It is not necessarj* to curet out the disk and 
to tr>’ to remove all disk substance. Complete removal of all dbk substance 
seems impossible, b dangerous and evidence secured In follow-up of patients 
docs not indicate that it b necessary'- Ordinarily laminectomy or even 
bcmilamineclomy b not required for removal of a lumbar protrusion. zVfter 
removal of the ligamcnlum flavum, intcrlamiiial removal of the protruded 
fragments of dbk b usually possible; however, one should not sacriflee 
safety or risk damaging the root further in order to perform thb speeblized 
technic. Until a surgeon has had considerable experience with intrasplaal 
tcchnica he should remove enough bone to expose adequately the involved 
nerve root, 

II fusion of the vertebrae in the region affected b deemed necessary be- 
cause of cocxbtence of spondyloluUicsb, spondylolysb or other conditions 
resulting iu an unstable back, the coiobiai^ procedure, that b, removal of 
the protruded dbk and fusion, preferably should be done at the same 
operation. 

Mter removal of a protruding lumbar dbk the patient may be up and 
around os soon us be feeb like it, usually uitlun two or three days. He b able 
to leave the hospital in seven or eight days. IVhcn a combined operation b 
Iierformed, the patient b kept in bed by the orthopedic surgeons for three 
weeks, but no cast b used. 

The operative mortality rate for protruded inlcrvcrlcbral dbks .at the 
clinic has continued to be less than 0.25 |)cr cent 

The rale of teciOTcncc of iirotrudcd inlcn-crtebral disks over a five y ear 
period b about 5 per cent. At present we do not know how, for sure, to 
prevent recurrences. A meticulous technic on ibc part of the surgeon and the 
avoidance of heavy lifting and straining on Ujc p-art of the patient until Uie 
iwslcrior longitudinal ligament has had time to heal arc advocalwL 
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SURGICAL TREATMENT OF HYPERTENSION* 

^NLVCJJEIX McK. CSIMG 

If one follojrs tlie history of sui^fy tlirough the last fifty years, one is 
impressed vsilU the fact that in llic early stages of development, anatomy 
and dissection were stressed. The second era in the development of surgery 
involved pathology, and ne have now entered into the third era, nhich 
should be called “the era of physiologic surgery.” In no other condition is 
this so true as in the surgical approach to the treatment of hypertension 
and it is necessary for us to realize that the effect of tlie operation is in no 
way associated with the pathologic cI»aracterUtic.<i of the tissue removed but 
is associated with tlic physiologic effect. 

The treatment of vascular disease by means of interruption of thesympa- 
Ibclic fibers carrjing vasoconstrictor impulses opened up a new field of 
therajiy. ft was soon borne out that the functional vascular diseases, 
exemplified by Raynaud’s disease, could be relieved, but that the other 
vascular diseased involving obliterative arteritis could be relieved only in so 
fv as the vasomotor spasm of the vessels themselves and the collateral 
circulation could be lessened, promoting increased circulation. 

This phenomenon led to the problem of the application of sympathectomy 
to the relief of hypertcnslou. It has long been known that t^e factors 
involved in the maintenance of blood pressure are (1) the viscosity of the 
blood, (3) the power of the blood stream as initiated by the contraction 
of the heart and (3) the caliber of the pcripbcral vessels. The internists who 
have studied hypertension have assured us that the viscosity of the blood 
remains the same in liypcrtenslve and nonhypertensive patients. The 
cardiographers have assured us that the impulse ioiliatcd by the heart is 
the same. Therefore wc have assumed that there must be some difference 
in the size of the vessels and that vasomotor integrity plays an important 
part. This has been borne out by microscopic examinations of sections 
taken from various parts of the body, skin, kidneys, muscles and so forth, 
where there is a very definite narrowing of the diameter of the vessels. 

To return once more to the bbtory of hypertension, we note that Richard 
Bright, more than a hundred years ago, reasoned that the production of 
hypertension is due to altered quality of the blood, which in turn causes 
hypertrophy of the heart together with primary disease of the kidneys. This 
conclusion went unchallenged for about thirty years but at the end of this 
period Sir William Gull expressed the opinion that the underlying cause of 
byi/ertx'risitm is widespicad ’vaWiAat 'rtsAwa. Ttwat 

come down to us through the years, and in addition there have been ex- 
pressions by such men as Volhard and Farr that the primary cause of essen- 
tial hypertension is ren.il dysfunction. It would seem, therefore, that 
hj pertension, or an elevation of the normal blood pressure, may be due to a 
number of different causes, or may be due to a combination of factors, ^tnd 
in addition to the physical (actors, the neurogenic and emotional infiucnccs 
play a part. 

The treatment of hypertension by operation on the sympathetic nervous 
system has stimulateil a new interest in its etiology and treatment. Fifteen 

• From Postgradu&te MedKaoe. 3-\KM>S (/an ) 1918. 
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per cent of all adults have hypertension, and 23 per cent of all deat^ at au 
age greater than fifty years arc directly altribulable to this disease. Catdio- 
vascular-renal disease, of which hypertension is an important factor, causes 
more than four times as many deaths as cancer, and liy|)crlcnslon ap- 
parently accounts for more deaths each year than does cither cancer or 
tuberculosis. Hypertension is, therefore, one of the most coniinoii and 
serious conditions that come under the care of pliVsicLius, and any thcrxi- 
peutic innovation which may lessen the mortality rate should Iw given 
careful consideration. 

It b not unusual for surgeons who are altcmpling to analyze their surgical 
results to consider the survival for five years in the treatment of cancer or 
other malignant dbeases. Therefore, in view of the fact that hypertendon 
simulates cancer in its mortality. It would seem that we should consider 
the survival over a certain period of years. In order to have some yanLsUck 
by which to measure the surgical results of the treatment of hypertension, 
the results obtained by medical treatment have been used. The internists 
have made some attempt to group the patients according to the severity 
of the disease and the ptognosb. Patients suffering from UNTiertenston have 
been examined and followed by interubts, ophthalmologists and patholo- 
gists, w ho ha\ e estimated their life exiicctancy in similar fashion to 
statistical evaluation of the results of treatment of cancer patients in which 
there has bceu a grading of the malignancy of the tumor. 

Thus if we accept the challenge from our medical colleagues to change 
the mortality rale and the prognosb of hj-perlenslon over a span of five 
years, wc must be able to show an improvement on the results of treatment 
by surgical means. Aa for as the different surgicid technics are conccrocd, 
so much has been written about the different tedmics that it seems un- 
necessary to refer to them in detail. Suffice it to say that rhizotomy, ex- 
tending from the sixth thoracic nerves to the secomi lumbar nerves. w«»s 
carried out with the idea of intcmipliug sympathetic impulses to the 
spLincliiiic ves»els and the lesicb of the lower c.\trcinilie3. Pliyaiologic.illy 
this was .sound, but the procedure also iuvolveil the motor components of 
the spinal ncrics, a circumstance which only beclouded the picture. The 
operation proved to be of such magnitude and to be accompanied by so 
touch risk, not only of death but of physical dbabilily, Ui.it It was nl)an- 
doned as being surgically hazardous. The rhizotomy operation w.is impor- 
tant owing to the fact that itproved that the physiologic mlemiption of Uie 
sympathetic impubes as they proceed from the spina) cord to the iXTijihcry 
innucnccs the blood vesseb. 

This fact aroused the interest of the neurosurgeons in a]ipru.iclimg the 
jiruhlem from an cxlraspinal route, and from this interest two procedures 
develojwd. Inlralhoracio supradiaphragmatic resection of the tenth, 
eleventh and twelfth thoracic sympathetic ganglia and the intervening 
trunk, along with the corresponding section of the splanchnic nerves, has 
lx>eii carrictl out ui .several large scries, and the paticnls’havc l>eeti followed 
fora pcrioil of years, Thcsubdbphragmatic operation, consistingof remov.nl 
of the splanchnic nerves, and the first and second lumbar sympathetic 
ganglia, with the inteivcning trunk, has been also carried out in a large 
series willi results which show a definite advance in the surgical treatment 
of hy pertension. 
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Under ihc impression that bolh the supradiaphragmatic and the sub- 
diaphragmatic types of resection of the splanchnic nerves and sympathetic 
ganglia had their advantages and Uiat more extensive denervation probably 
would Iw folIowc<f by greater response, the two procedures svere combinoi 
into a Iraiisdinphragmalic tj|>c of surgical procedure. This has l)oen 
modified by several surgeons until now it has been accepted as one which 
may be applicable to a group of patients whose conditions would not 
respond as well as had been ho)>cd for when other procedures were at- 

temptcil. 

As one scans the literature of the present day, one is impressed by the 
fact that probably’ the combination of the supradiaphragmatic and infra- 
diapliraginntic procctlures is being usc<I more extensively Ui.in any other 
type of operation. There is no question but what the combined operation 
carries with it a little higher mortality rale, but as time has progressed and 
as the different surgeons have realized the limitations of the operation in 
the advanced cases and in the oUler group of patients, iJie mortality rate 
has been definitely lowered. 

'flic different tyjies of operation for denervation of the so-culled splanch- 
nic vascular bed and the vessels of the lower extremities liave been tic* 
vcloped in the different clinics. Even as much as Uie entire sympathetic 
trunk, extending from Uic first thoracic U> the fifth lumbar, has been re- 
moved in an effort to determine Uic exact amount of the sympathetic 
nervous system which it is necessary to remove to HCComj)lish a jibysio- 
logic result. Cannon in his early exiierimcnts on the sympathetic nervous 
system demonstrated that in his laboratoiy animals a complete removal of 
the sympathetic nervous sy.slem was followed by some difficulty in ad- 
Justiiig to the difference in climatic conditions. la the patients who ha\e 
had extensive synij>.iUicclomy, there have been some difficulties in .idjusttng 
to the differences in temperature and humidity ia the different parts of the 
country. Just how important this is in the light of the effect on the blood 
pressure remains to be seen. 

One is impressed in a review of recent literature with the fact that every- 
one who is doing this type of operation comes to the conclusion, after he has 
had sufficient experience, that the operation is physiologic and not paUio- 
logic, and that the response of the patient is in direct relation to the amount 
of the vascular bed involved, the extent of Iheinvolveraent and the severity 
of the disease. Eegardless of the extent of the operation, the age of the 
patient and the amount of irreversible tissue changes in heart, kidneys and 
vascular tree prove an insurmountable barrier. In considering this tyjie of 
operation in the treatment of hypertension, it is of supreme tmporUince to 
stress the physiologic nature of openitions on tJie sympathetic nerves. 
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NEURALGIAS OF THE FACE: DUGNOSIS AND TREATAIENT* 

ALFHED "W, ADSON 

There are two major neuralgias which are characterized by paroxysmal 
painful sensations of the face. The painful sensations may extend to the 
tongue, gums, throat and ears depending on the branches of the nerve 
involved. The fifth cranial nerve (the trigeminal nerve) and the ninth 
cranial nerve (the glossopharyngeal nerve) are the nerves afSicted. Tn* 
geminal neuralgia occurs about seventy-five times as frequently as does 
glossopharyngeal neuralgia; occasionally they appear simultaneously. 

Sphenopalatine neuralgia as described by Sluder may be a distinct entity 
though Vail preferred to refer to the syndrome as a neuritis of the vidian 
nerve. The pain is continuous, not paroxj'smal, and is localized in the 
maxillary region with extension along the upper four cervical nerves. The 
present treatment does not offer the dramatic relief that the treatment for 
trigeminal and glossopharyngeal neuralgias offer to those patients suffering 
with the one or the other major neural^. 

Migraine with extensions of pain along the ophthalmic branch of the 
trigeminal nerve is an extremely painful syndrome, accompanied by lacri- 
matiou and photophobia. The attacks of pain are not paroxysmal nor are 
they precipitated by touching the involved skin area. 

Postherpetic ophthalmic neuralgia is a continuous painful sensation dis- 
tributed to the area supplied by the ophthalmic branch of the trigeminal 
nerve. At the onset of the dbease papules and pustules develop on fore- 
head, the eyelids, sclera and even the cornea. However, the severest pain 
develops after the skin lesions have healed. The area involved is extremely 
hypersensitive to touch. 

The pains accompanying infections of the antrum and other sinuses are 
constant and continuous and arc associated with symiptoms of sepsis. 

Localized dental caries gives rise to severe pain which is constant in 
character and is accompanied by local tenderness, signs of infection and 
roentgenographic evidence of the disease. These facts should be kept in 
mind when a patient comes complaiiiiog of paroxysmal pain localized in o 
tooth without evidence of mffammation, since the extraction of a tooth will 
not relieve trigeminal neuralgia. 

DenUl ncuriUs, an aching, bumiog pain in the gums following a complete 
cxtracUon of the tooth, occurs occasionally. It is distinguished from 
trigeminal neuralgia iu that the pain is not paroxysmal but continuous and 
usually involves both sides of the mouth. The gums remain tender, a fact 
which frequently prevents these patients from wearing their dentures. 
Localized dental ncurllU also follows the nerve block which is employed to 
desensitize a^part for a dental surgical procedure. Usually the pain and 
paresthesia disappear within two or three ■necks. However, if anesthesia is 
a predominant symptom, it may continue indefinitely. 

TR 1 GE.MINAL NEURALGIA 

Sjmptomg.--Trigeminal neural^ is characterized by darling, slabbing, 
fiosblikc pains extending along one or more branches of the trigeminal nerve, 
the Jounul of the IdUtdaImmI College of Surgeoai. /f.1-8 (Jen.-l'ch.) latS. 
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The paroxysms of pain usually are initiated by irritation of the region 
iavolved such as Uiat caused by washing the face, cleaning the teeth, 
chewing, swallowing or talking, or by exposure to currents of air. Fre- 
quently, a particular area, commonly known as the trigger zone, is more 
sensitive tlian arc other areas Patientswhosufferfrom trigerama! neuralgia 
arc seen to protect Uie painful areas by not washing the face and by not 
talking, smiling or e\cn eating in an ellort to prevent initiation of a par- 
oxysm. The paroxysm may lost from a few seconds to a minute or two, and 
is usually followed by an interval of complete relief varying from a few 
minutes to several hours. The disease may occur in almost any decade of 
fife, rarefy in the first decade, and is most common after tie fourth decade. 
The attacks of paroxysm<il pain at first continue perhaps only for a few 
Hceks, with an interval of relief for months, but as time passes, the attacks 
are of longer duration and of greater intcnsily. 

It must be borne in mind that the attacks of pain may cease spontane- 
ously; however, if the patient should be taking treatment or drugs such as 
the vitamins, the treatment or medication is often credited with effecting 
relief, when in reahty the cessation of pain and the taking of medication 
have been coincidental occurrences. Inicclioos of alcohol into the nerve 
branches and section of the sensoty root of the gasserian ganglion are the 
only means which afford actual relief of pain. 

Etiology and Pathology. — The specific etiologic agent in trigcmiaal 
neuralgia U still unknown. Horsley once attributed the disease to an ascend- 
ing neuritis following dental caries. But this theory has sot been accepted 
since ncitlmr sensory nor motor ioss occurs in the nerve involved; however, 
paresthesia is occasionally present. Frazier, in discussing the etiology and 
pathology of trigeminal neuralgia, said be believed the disease to be due to 
sclerosis of the gasserian ganglion. Dana described the probable cause as 
degenerative changes in the ganglion while oUicrs expressed a belief that 
the changes foimd in the gasserian ganglion are not sufficient to make any 
definite statement with regard to the etiology. Pathologists at the clinic 
have been unable to demonstrate any specific findings. Dacteriologic studies 
of the gasserian ganglion under aerobic and anaerobic conditions have 
failed to reveal an organism which might be responsible for trigeminal 
neuralgia. 

Since the disease occurs in cycles, with periods of remission, a phenom- 
enon not unbkc that which occurs in such diseases as angioneurotic 
edema, Itaynaud’s disease and migraine, the supposition is raised (hat the 
etiologic factor may be a hbtamuiic or an allergic reaction of some sort. 

Of course, we cannot ignore the fact that the disease is more prevalent after 
forty years of age than it is prior to that age, which suggests that sclerotic 
changes in the vascular wall of arteries supplying certain cerebral centers 
have thus altered the function of the upper neurons of the trigeminal nerve. 
Though I have seen the disease develop rimultancously with syphilis and 
multiple sclerosis, the treatment of syphilis or the various treatments 
prescribed for multiple sclerosis have failed to change the course of tri- 
geminal neuralgia. 

Palliative Treatment. — Such palliative measures as the avulsion of 
peripheral branches of the trigeminal nen'e and introduction of screws into 
the infra-orbilal and mandibular foramina have been discarded. The 
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pallia the treatment today consists in the use of injections of alcohol. 
Occasionally, dentists and a few physicians employ the technic of injecting 
the peripheral branches at the infra-orbitai, mandibular and snpra-orbital 
foramina but the injections that arc of greatest value are the deep injections 
— those that are introduced nhere the second anil tliird branches leave the 
skull. Injections into the ophthalmic branch of the trigeminal nerve arc 
made at the supra-orbital foramen, since an attempt at injection in the 
orbit where the branch leaves the cranial cavity might readily affect the 
oculomotor ner\-es and produce paralysis of the oculomotor muscles. There 
are a few surgeons who inject alcohol into the gasserian ganglion in prefer- 
ence to sectioning the sensory rooL The chief objection to the alcohol 
injection of the gasserian ganglion is that the alcohol may spread iieyond 
the ganglion and destroy the function of the cranial nerves within the 
region. 


New and associates of the Section .on Laryngology, Oral and Plastic 
Surgery of the ilayo Clinic employ the analgesic method. Instead of using 
local anesthesia, they anesthetize the patient partially with nitrous ovide. 
until he passes into the analgesic state; thi< relieves l«im of the experience 
of pain when the needle is Inserted. As the needle approaches the nerve Uie 
patient will express discomfort and then a deeper anesthesia b uiduced 
prior to Uie injection of alcohol. The needle employed is 8 cm. in lengUi hikI 

1.5 cm. in diameter and is of the trocar and cannula the cannula U 
graduat<^ in centimeters in order to Indicate the depth reached. 

Injection into Uic mandibular branch u made at lU exit from Uie foramen 
ovale; this point Is reached by placing the needle through the skin nt a point 

5.5 cm in front of the descending root of the zygoma, \v Inch idmost coincides 
with the anterior bony border of the external auditory meatus. The newlle 
IS directed slighUy upward along the bascof the skull and a little backw ar«l 
at a depUi of 4 cm. Injection into the superior maxillary division is carried 
out by placing the needle through the skin 0.5 cm. posterior to the e%tcriial 
angle of the orbit underneath the zygoma; the needle b directed hori- 
zonlaliy toward the anteroposterior line but it is iiiclinwl .slightiv upward 
m such a direction lh.at it should reach the nerve at a depth of 5 cm., the 
point of ei^rgence of the nerve from the foramen rolundum. 

ICadical Treatment— The radical IrcalmcoL consists of n partial or com- 
plete section of the sensory root of the trigeminal nerve. Many surgeons 
have jiarlicipatcd in the development of the technic. At present there are 
Uiree accepted methods. The most favored one. and the one most widely 
emp oy^ ,s the emporal approach, which consists of performing cither 
a subtotal or total section of the sensory root .!ei>cnding on Uie bninchcs 
imoheil. Tliere arc two schoob of thought concerning thus pmceilurc. 
riie one argmes hat ,t w jicrhaps belter to do a subtotal s^i-ction. especially 
if only the third branch is mvohed, even though tlie disease may si>rc.i<i 
to invoI% e the second and even the first branches of the trigeminal m rx e and 
may require a .sccondarj- operation. The other school advoc.itc 3 the total 
section of the none by taking extreme core not to traumatize Uie opliUial- 
mic porUon of Uie ganglion since trauma to Uie ophUialmic portion gives 

rise to keratitis, which can be \crytroiiUc.soinc. ‘ r 

The second procedure eonsisU of performing a subtotal or total section 
of the sensor>' root of Uie fifth ncr\-c by a sulioccipiLal approach. Dandy 
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was an anieiiL Mipporter of this technic, arguing that if one divided the 
descending group of the fifth nen'c, one Houid he able to accomplish relief 
of pain without producing a lo^sof sensation over the face. This is partially 
correct; howeser, if careful evamination is made it will be apparent that, 
while the pain sensations are diminished to a greater degree than are the 
tactile sensations, not all of the pain fibers liave been included in the section 
of the descending root ol llie irigcininal nerve. 

The thinl procedure is rcferreil to as “tractotomy,’' as advocated by 
Sjoqvist. It was designed with the idea of eliminating postoperative pares- 
thesia, burning and creeping sensations that some patients complain of 
alter a section of the sensory root. I regret to «iy that these sensations has e 
not been relies cd bj employing Iraclnlomy. There are probably indications 
for this procedure, especially when one is compelled to section other nerves 
in addition to the fifth, such as tlie ninth and part of the tenth cranial 
nciwcs, to relieve the pain of malignant disease of the mouth. Walker 
advocated tractotomy of the hrain stem at a portion just above the ten- 
torium ccrcbclli, whereas the Sjoqvkt tractotomy was performed on the 
lateral surface of the medulla. Thb procedure did alter the pain sensation 
but cKlendcd this alteration to Uic opposite side of the body The indica- 
tions for this procedure are very limited. 

Selection of Therapeutic Procedures. — At the clinic we prefer to ailvise 
patients at the onset of thcirdlscasc to try, ns a therapeutic test, aninjection 
of alcohol This accomplished two objects: First, if the patient lia.s trigcni- 
iiial neuralgia, temporary relief will be obtained. Secondly, it teaches the 
patient what anesthesia is like and what he must expect when the root is 
sectioiic<l. If but one branch is involved, it might be wise to repeal tliu 
injection two or Uiree times. The average duration of relief obtained from 
tlicse injections is from nine to eighteen months. The first injection is more 
elTccthc tliaii the subsequent ones, but once an involvement of two or 
more branches develops, it seems unwise or impractical to ask the patieul 
to return for repealed injections. Furthermore, injection of alcohol into the 
0 ])hthaImic branch is not ton satisfactory. The injection can be c(fectc4l 
at a point slightly proximal to the supra-orbital foramen. It is unwise ti> 
inject much, if any, alcohol deep in the orbit for fear of paralyzing the 
oculomotor nciwes. An avulsion of the ophthalmic branch may give tem- 
porary relief but rarely is it possible to avuisc the nerve the second time; 
so, whenever the ophllinhuic branch is involved, it is usually wise to procff<l 
with a complete section of the sensory root. 

^\1ien the patient has a history of a third or second brunch involvement 
of rather long duration, a subtotal section of the sensory root is indicated in 
order to preserve the sensation to the cornea. A complete section of the 
sensory root at the primary operation avoids the necessity of secondary 
operations. However, when this is done, care should be employed to oid 
injury to Uie ophthalmic portion of the ganglion. It is also necessary h>r 
these patients to wear a dustguard.wluch is snapped onto a pair of gl.issei. 
when they arc c.\posed to dust to asTiid the entrance of foreign purticlci 
into the eye on tlie side which has been made anesthetic by section of the 
root. 

Tlie sequelae that used to follow the transtcmporal approach in the 
section of the sensory root lia\e largely disaj)j»eared. F.ici.d [i.tr.dysls has 
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been eliminated by avoiding traction on tbe great superficial petrosal nenx 
which lies underneath the ganglion. This is accomplished by not elevating 
the ganglion or dividing the petrosal nerve lateral to the gasserian ganglion, 
which lies in Meckel’s fossa. Meningeal hemorrhages are controlled by 
ligating the middle meningeal artery at the point at which it enters the 
cranial cavity. Hemorrhage can al^ be controlled by coagulating the 
artery and plugging the foramen spinosum with bone wax. The danger of 
keratitis is considerably minimized if the surgeon takes special care not to 
traumatize the ophthalmic portion of ll>e ganglion. 

Anesthesia follows successful injection into the ncr\’e brunches and section 
of the sensorj’ root. The extent of the ancstliesla depends on the nerves 
receiving injections and on the amount of the root sectioned. The motor 
root which accompanies the sensory root of the fifth cranial ner\'e lies under 
the mesial side of the root proximal lo its entrance into the third branch to 
Ik distributed lo tlie ptcrj'gotJ, temporal and masseter muscles. It is essen- 
tial lo prcser\'e this structure to avoid paralysis of these muscles, for if they 
are paralyzed, the patient will have diffioilly in wearing dentures when it 
becomes necessary lo use false teeth. 

Uesdts of Treatment— The temporary* relief obtained from injections of 
alcohol and the permanent relief obtained by section of the sensory root Is so 
dramatic and w clcorac Uu» t patients rarely complain of the discomforts of an 
anesthetic face which they must accept. Paresthesia, itching and burning 
sensations do continue in the occasional elderly patient after root section 
even though the face is ancaUiclic to all forms of sensation. It is more 
noticeable in patients with low thresholds to pab. Mild sedatives offer tJicso 
patients partial relief. 


GLOSSOPltAIlYNCEAL NEUnALCU 

Symptoms.— Glossopharj-ngcal neuralgia is a disease which resembles 
Ingcminal neuralgia m that the pains arc spasmoilic, excruciating, lanci- 
natmg and radiaUng. However, in gIossopharjTigc.aI neuralgia the pains are 
projected dong the dulribuUoo of the nmlh cranbl ncr%*e. In glossoph-arj n- 
gcal ncuralgu the tn^cr zone is located in the lonsilhir fossa, and the darl- 
ing pam^rc projected toward the car, usually lennbaling in liic lym* 
j^um. ibc pains arc prcclpiuted by yawnmg, swaUowing and talking. 
Sie in trigeminal neuralgia, by rubbing 

Uciwiiburg. m 1310, was the first to describe the syndrome of pain pro- 
duce,! by a tumor pressing on U.c ninth ncr>c. OppenLeim described a case 
m lUuch tlicre was paralysis of Uic ninth ncr^•c and in which objectively 
there were ihcmianesthcsia and imralysU of the soft imlalc ami pbaryngc.il 
u msclcs on Uie same side. Sioird and Kobincau. Harris. Dovlc. Dandy, 
blocked. I «t and I havciTi>orlalcx|Krieucc4cncountcre.l in the In-alnunt 
of gio^oplurjngcal ncuralgu. 

.My fint cxiKTicn« .laics luck to M..n.h IH. \0ii. when a luticnt was 
cxammcl who comj.UDcd of what I Mieved to be a rather atypical |uin 
syndrome m the rogimi of the tonsillar fosvi. juroUd gbnd. car and neck, 
and for whom an mjwlion of alcohol into Uie thinl brancli of Uic Irigcnibal 
none bad b«a wi^out effect. Coriously enough, the paGcnt said Uial 
temporary relief had been afforded when his local physldan had cocabiicd 
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his ihroatj at this particular Unae, however, this phenomenon did not have 
a great deal of significance to me. Sinra the pain was severe, resembling to 
some degree that of trigeminal neuralgia, I believed we were justified in 
carrj ing out a radical operation on the fifth nerve; therefore, I divided the 
sensory root on ilarch 23. The patient received the usual anesthesia that 
follows division of the sensory root, but in spite of this, there was recurrence 
of pain when he yaunc<l, about a week after the operation. The pain con- 
tinued to recur until I avulsed the glossopharyngeal nerve, extracranially, 
through a lateral cervical wound on April 25. This gave the patient complete 
relief until June 10, 1021, when he had a recurrence. This led to discon- 
tinuance of the peripheral operation and to the employment of intracranial 
nerve section proximal to the ganglions, which I proposed in June, 1924 and 
carried out on Xoveraber G, 1925. 

Etiology and Pathology, — The etiology of this disease is just as obscure 
as that of trigeminal neuralgia. It is rather curious that both diseases begin 
in middle life or later and that they both occur in cycles, with paroxysms 
of pain followed by intervals of complete relief. In both diseases no definite 
pathologic change has been demonstruled in the ganglions. Likewise, in both 
diseases the paio is invariably initialed by stimulation of a trigger zone. It 
is generally assumed that the disease is the result of some pathologic change 
in the ganglion itself. However, it U fair to postulate that these classic 
attacks of pain may be the result of some circulatory phenomenon, some- 
thing akin to the periodic attacks of vasospasm seen in tlio peripheral 
arteries In Raynaud’s disease. 

DilTerential Diagnosis. — ^Thc pains rcsaiible those of trigeminal neuralgia 
in their occurrence, duraliou, repetitiou and character, but they differ from 
those of trigeminal neuralgia in their distribution. The trigger zone is situ- 
ated in the tonsillar fossa. The pains are brought on more often by yawning 
and swallowing than by cheiving, and they cannot be brought on by rubbing 
the face; only occasionally are they brought ou by rubbing the car. Glosso- 
pharyngeal neuralgia also differs from trigeminal neuralgia in that the pain 
is projected from the tonsillar region and pharynx through to the car, 
particularly to the tympanum. In glossopharyngeal neuralgia it mil be oh- 
served that cocainizaiion of the pharynx icill result i/i temporary cessation of 
all attacks, but cocainization of the pharynx will not alter the paroxysms when 
they are due to trigeminal neuralgia. 

Palliative Treatment. — Injection of alcohol cannot be used in the pallia- 
tive treatment of glossopharyngeal neuralgia as it is used in the treatment 
of trigeminal neuralgia, since the ninth nerve is too intimately associated 
with the tenth and eleveuth cranial nerves, Uic cervical nerves and the 
cervical sympathetic chain. Therefore, the only temporary procedure Uiat 
has offered any palliative relief at all has been peripheral avulsion. Periph- 
eral avulsion of the ninthncrveisaratherformidablc procedure, and it is one 
that the wTiter has discontinued, rince the intracranial procedures can be 
carried out w ilhout any difficulty and they assure permanent relief. 

At the onset of this disease most patients are not prepared to accept 
a formidable operation. It is therefore necessary that patients thorougldy 
understand the problem. They should be told that tlie paroxysms of pain 
will return and that permanent relief con be obtained by intracranial nerve 
section. Sedatives, such as bromides, phenobarbital and trichloretbylcne. 
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sensory root affords relief in the treatment of this type of neuralgia; as a 
matter of fact, the condition is a^ravalcd by the numbness that follows 
section of the sensory root of the trigeminal neuralgia. 

The local treatment advocated by Sluder consisted of an injection of 
alcohol and phenol into the region of tlie sphenopalatine ganglion, accom- 
plished by injecting them through the wall of the nose under the middle 
turbinate. Others have advocated the use of solutions of silver nitrate, 
appl^ ing plc<lget3 soaked in silver nitrate to the nasal mucous membrane 
underneath the muhlle turbinate. Vail suggested, as a therapeutic test, the 
use of procaine Inch \\ as introduced into the sphenoidal sinus. If this gave 
Icmporarj' relief, he advocate*! unroofing the sphenoidal sinus in order to 
make a])plications of alcohol directly to the door of the sinus, since it ^%as 
his opinion that there is a dchLcence in the vidLan canal which exposes the 
vidian nerve to infections of the sphenoidal sinus. Of late, administration 
of vitamins, cs|>ecial!,v niacin, has become a favored treatment. I personally 
must confess that I am not too sure that a true syndrome exists. If it docs 
exist, I am not too sure aliout the results obtained by treatment. 

OPHTHALMIC MIGIUJNE 

Surgery h.is offered very little in the control of this syndrome. Resection 
of the superior cervical sympathetic ganglion, as well as periarterial sym- 
pathectomy of the internal carotid, has been performed. Neither of these 
Is too cfTcctivc in relieving the pain. In a few Instances in which there has 
been evidence of cranial trauma, 1 have opened the middle fossa of the 
skull, ligated and resected n portion of the middle meningeal artery and 
applied alcohol to the dura within the middle and anterior fossae with the 
hope of destroy ing tlic sensory fibers that ultimately communicate with the 
fifth nerve. The results again are rather indeterminate. Two or three have 
obtained satisfactory results while others have not obtained relief. Medica- 
tions such as ergotamine tartrate or similar comt>ouuds have afforded some 
relief. Histamine therapy has still not been very' effective. Much wx>rk is 
required before this syndrome is thoroughly understood and relief can be 
■issurcd these people. 

POSTHERPETIC OPHTHALMIC NEURALGIA 
I regret that tliere is no specific cure for this pain. I have avulscd the 
ophthalmic branch; this procedure docs offer some palliative relief in that ' 
it desensitizes the scalp and permits the patient to wear a hat or cap and to 
wash hisfacG without aggravating the pain. I have also sectioned completely 
the sensory root of the fifth cranial nerve, which has failed to give relief. 

OTHER PAINFUL CONDITIONS OF THE FACE 
In discussing the subject of neuralgias of the face, it is i>erhaps unneces- 
sary' to comment on the treatment of these otlier lesions. It is rather obv'ious. 
of course, that infections of the sinuses and the antrum should be recognized 
e.irly and that approi)riatc treatment shoulii be admiiiistcrcd. Dental 
neuritis that occurs in senile patients is a rather troublesome affair and 
unfortunately is one that is not readily relieved. \Vc have given injections 
of silcohol into the innnilibtiLir branch of the trigeniinal nerve wiUiout 
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securing relief. Sedatives such as bromides or small doses of phenobarbital 
decrease the nervousness. Oftentimes, improvement of the general hciJth 
of the patient by appropriate dietary re^mens ameliorates the complaint. 
The localized dental neuritis that follows procaine block injections un- 
doubtedly is due to the excessive amount of procaine injected into the im- 
mediate vicinity of the nen'e. The symptoms of paresthesia usually dis- 
appear, and no specific treatment is indicated nor is it of value. The patient 
who complains about the paresthesia that follows a nerve block probably 
would complain more of the numbness that results from cither the injection 
of alcohol or a subtotal section of the sensory root. Therefore, we have never 
fell justified in advising these operative measures. 

SUMMABY 

Painful sensations about the face, mouth and throat are very distressing 
and the major neuralgias, trigeminal and glossophar>’ngeal neuralgias, can 
become so severe as totally to incapacitate the patient. The other painful 
lesionsoftheface, as a rule, are not as severe. Their constant and continuous 
presence disturbs the nervous system so that sooner or later the patient 
will become neurotic, maladjust^ and a chronic invalid. 

Since complete relief con be obtained for those suffering from the major 
neuralgias, it is extremely important to make an accurate diagnosis, to 
distinguish one from the other and to distinguish them from other lesions 
which produce painful sensations of the face. 

Though Sluder’s sphenopalatine neuralgia, ophthalmic migraine and 
postherpetic ophthali^e neuritis arc not thoroughly understood, moderate 
relief can be afforded the sufferers of these dlso^ers; however. It is hoped 
that further InvesUgatloa will bring forth measures of relief which will be 
as effective as those for the major neuralgias. 


AN OXYGEN CONVEYEK; A TOY BALLOON* 

ALFRED W. ADSON 

Experience at the Mayo Clime confirms the experience of others that the 
unpleasant 5>'mptom3 which follow encephalography, ventriculography or 
myelography are of shorter duration when oxygen is used instead of air as 
the contrast medium. Knowledge of thb fact and a desire to avoid setting 
up cumbersome apparatus or moving gas tanks from room to room prompted 
me to employ the procedure herein described for conveying oxj-gen. 

The materials required for construclmg the device are C feet (182.9 cm.) 
of rubber tubing, a glass tube, 3 inches (7.6 era.) long, filled w ith absorbent 
cotton to sen'c as a filter, six stopcocks and a dozen or two toy balloons. 
One end of the stopcock Is such that it will admit the nozzle of a Lucr 
syringe; the other has a corrugalcd surface over which the neck of the 
balloon is slipped and lied in place. 

* From the JounuU of Keunwursfrjr. (Julj} 1017. 
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The surgical nurse ties on several balloons in preparing the materials 
for sterilization. All materials, including the portable yoke for the oxygen 
tank, are autoclaved. 



Fig. Hid . — A filled bdllooD for use: oiTgeQ being withdraum from n bdllooD tbrougb 

• Lner c^noge 

On the morning of oi^eration the nurse GUs, under aseptic conditions, as 
many balloons as will be needed, including an extra one ^hich would be 
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available in the event of breakage. In assembling the p.irts, a .««con(I nur»c 
thoroughly cleanses the head of the gas lank w ith alcohol prior to adjusting 
the yolk and operates the lever as each balloon is filled (fig. 111). The filltnl 
balloons are stored on the reserve instrument tabic, \i, they are iiccilcd Uiey 
are carried in a sterile receptacle to the room in VibicU the oxygen is used 
(fig 112). The oxygen is transferred nith a syringe from the b.illoon to a 
spinal puncture or ventricular needle as required. 

During the war ne subaUlulcd rublicr gloves for Iwllooiis. Except for 
their odd appearance, rubber glox'cs are more efficient than balloons since 
they can be auloclax ed many limes more than balloons uilhout disinlegra- 
tion. 

Space does not permit discussion of the use of air, oxygen or hclimu in 
studies of the brain and spinal cord. Honever. readers are urged to review 
the paper by Clcvclan<l and End. Our experience at the clinic h.is en- 
couraged us to use oxj-geu as a contrast medium in roentgcnographic studies 
and to give, after sudi use, inhalation of pure oxygen for tlirec to six hours. 


THE CENTRAL NERVOUS SYSTE.M IN 
PERURTERITIS NODOSA* 

II.VRRY L. P.\UKF.R l.tMES W. KKllNOlLVi 

Oversimplification is sometimes worse than obscurity but in the relatively 
short time given, all vxe can do Is to deal u ilU the skeletal facts. There 
were available for this present study the records of necrojisy in thirty cases 
of periartcriris nodosa and cxaminalion of the brain and cord was available 
in sixteen of these. One of us (II. L. P.) studied Uie clinical records of these 
sixteen cases with a view to finding in what proportion evidence of lUxmage 
to the central nen-ous system was found. Further, an attempt was made to 
determine how many patients complaiocd primarfiy of symptoms referable 
to the central nen ous system. This clinical study was done without refer- 
ence to the pathologic findings and it was only aflerivard that these findings 
were compared with the palholo^c findings of the other of us (J. \Y. K.). 

As usual in this disease it was obvious that, with so many bewildering 
and multiple signs and synoploms* a rigid form of classification would be 
impossible. Roughly, however, the cases fell into three groups. The fi«t 
consisted of five cases in which the signs from the beginning to the end were 
very largely those of irolyneurilb with iniolvemcnt of other organs but 
without e% idence of disease of the central nervous system, -ts one would 
expect when referring later to the patholo^c findings* in only one %\ as 
e\-idence of arterial disease of the bralo or spinal coi^ found and this was 
slight. 

The second group of cases w ere those in w faich there w ere symptoms and 
signs of disease of the central nerv'ous system, but they came as terminal 
events and could have been caused by hypertensive encephalopalliy or 
uremic poisoning. These cases were four in number and generally the clinical 

• .Vbslract, publidifd in foil in lie Tranui-tioiu of lie American NVurolo^ral .VssocialK'n. 
Ti 54 - 37 . 1947 . 
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picture tlirougliout was one of cardiovascular-renal disease. Periarteritis 
of the nervous system was present In all of these four cases but not to any 
extent In the degree ^\hich was found in the last group. 

In the last group of seven cases, the more important one in view of the 
present discussion, clinical signs of manifest disease of the central nerv'ous 
system were present almost from the beginning. The first two patients 
were relatively young and the clinical picture was that of an acute infec- 
tious disease of the brain. There %ere fever, leukocytosis and large numbers 
of poliTnorphonucIear leukocytes in the spinal fluid. The course was short 
and correspondingly the period of observation was short. The clinical 
impression given by these tno patients was that they were suffering from 
multiple cerebral abscesses. There were three patients nhose disease was 
of a more chronic nature, consisting of polyncuritb iv ith bulbar or cerebral 
symptoms. The impression was that one was dealing with diffuse neuronitis 
Death occurred in these cases mainly as a result of renal insufficiency. The 
last two cases were possibly the most interesting of all these studied. In the 
cusc the pkiios iiaj that of a rapidiy ^»ing gUoau at the brain. 
There was nothing whates-cr to suggest a diffuse infectious process. The 
patient in the other case was elderly and had all the signs of peripheral 
and cerebral arteriosclerosis. The course of the disease was rather short 
and the picture was tliat of thrombosis of the basilar artery and pontine 
\csscls. In our opinion in these two cases the correct diagnosis could not 
have been made while the patients were alive. 

In the sixteen cases in this report the central nervous system was avail* 
able for study. In twelve or 73 per cent of sUlc-en cases the changes in 
the arteries were characteristic of |>criartcritb nodosa. The arteries involved 
variol from case to case. In some the vertebral system of vessels sustained 
the brunt of the lesion w hile in others, it was the carotid system and in still 
others both systems were iuvoh’cd. In some the meningeal vessels alone 
had the histologic picture of pcriarlcritb nodctea, in others only the vessels 
in the substance of the brain and in a smaller group both the meningeal and 
cerebral vessels were included in the process. Lesions in the arteries varied 
from very early ones through those in various stages of the healing process to 
com|ilctely healed ones, although rarely were all stages found in Uie same 
case. It was interesting to note that rather frequently the size of the vessels 
involved was constant throughout the central nervous system in each case. 
With the aforc-mcnlioned variations in location .md age of the disease 
process, one would scarcely expect anything but an extremely varied clinical 
picture in such a group of patients. 

The conclusion to be drawn is that of others — that the diagnosis of 
jieriarteritis nodosa must be made on the basis of the collective signs and 
sjiuptoms of many organs of the body involved siiuultaneousl.v or con- 
secutively. TliU study was made to show, on a background of a small 
group of cases, what possible diseases of the central nervous system may be 
presented for diagnosb w itliout a hint as to their nature. Many cases hav'c 
been reported elsewhere in which periarteritb nodosa could not be diag- 
nosed and the disease manifested itself os almost any type of afiUction of the 
central nervous system. Generally speaking, in our group, at best, the 
diagnosis could have been made or could have been suggested in a major 
proportion of cases witli, of course, the exception of the last two described 
in the Inst group. 
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PSYCHOSOMATIC MEDICINE THAT EVERY PHYSICLVN 
SHOULD KNOW* 

WALTER C. ALVAREZ 

Every physician must know much about psychosomatic medicine if he is 
to avoid making many diagnostic mistakes, ordering many futile operations, 
and scaring hal f to death many organically sound patients. 

He must see that many of his patients are ill because of inborn nervous- 
ness, constitutional frailness, excessive worry or excessive strain. He must 
see also that none of the tests on which he so relies for a diagnosis will 
reveal a neurosis or psj'chosis or nervous breakdown. There is still great 
need for taking a good history and for sizing up the patient. 

ilany discomforts in the thorax or abdomen arise in the brain and are 
referred out to the periphery. Ylost of the feelings of chronic fatigue and 
ill health probably arise in the brain. ■ 

Some idea of the great importance of psychosomatic medicine can be 
seen from the facts that about one of every seven drafted men who passed 
the physical tests had to be rejected for mental reasons; about one person 
in thirteen in thU country is insane or In need of psychiatric help, and one 
In uneteen will eventually be committed to a state asylum. 

For every one of these persons there are several near relatives suffering 
from equivalents of insanity, such as dirooic invalidism, unemployability 
or alcoholism. These are the '‘chronics" who fill physicians' offices. 

Phyudans have long thought Insanity was no concern of theirs; today 
they are begionmg to see that from the fringes of the huge reservoir of 
psychopathy they are getting a high percentage of their most troublesome 
patients. Today, physicians are beginning to see that there is a type of 
psychiatry that is their concern and which they must practice. 

Recently three important points have come home to the medical pro* 
fession: (1) that a poor nervous inhcrilancc, unliappincss and strain c.aR 
cause neuroses; (3) that they can bring to light organic disease or cause 
flare-ups of such disease, and (3) that in many cases of organic disc.ase the 
symptoms arc all those of a cooipHcating neurosis. 

A study of consultant practice and the many poor results of abdominal 
surgciy shows that as yet there is still great need for iraprovcnicnt in tlic 
recognition of neuroses and the avoidance of futile laparotomies. 

One cannot trust one’s ability to diagnose a neurosis or psychosis by 
exclusion because too many inconsequential findings are disclosed by the 
examinations. One of the greatest oris uccdcti in medical practice today is 
that of disregarding findings w bich cannot cxiiLiiu the symptoms. 

Every good physician must, willy-nilly, bcCTme .a psychiatrist. 

INTial is to be tlonc to improve matters? The family physician miut more 
often slick to his strong impression that the patient is neurotic and lh« 
sjTidromc functional in nature. vVU physicians need more Iraining in recog- 
nizing promptly the common neuroses just as Uicy rccognuo whooping 
cough the minute they hear it. They must recognize iim-ous brc.-ildowus. 
tired vision, air hunger, hjpcrveatilation, globus, nervous whisjicring. 

* AUlnct ol p*pct puUuh^J la full IB the Jonnul o( Uta AtsrricM .Mejic^ AswrisUoa- 
rSJ.-TOl-Tta (Nor. IS) 1M7. 
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palpitatioD, regurgitation, abdominal quivering, repeated belching, heart- 
burn, ncr\'ous bloating, the “sore colon” syndrome, nervous diarrhea, 
nervous types of pain, the ncr\'ous bladder, psychosomatic rheumatism, 
migraine, the “nen'es playing tricks” syndromes, and equivalents of 
epilepsy. 

When it comes to treatment the physician must resolve never again 
consciously to use placebos of diagnosis. When he says the trouble is 
functional he must go on taking a history until he knows what one of twenty 
or thirty types of functional trouble it is. Only then can he treat intel- 
Ugenlly and successfully. 

hlany persons with nervous troubles can be greatly helped by any 
friendly sensible, philosophically inclined physician. The worst ones should 
be sent quickly to a psychiatrist. 


preven^t: medicine and moxgousm* 

C. ANDERSON ALDRJCTI 

Once in every iOO deliveries the attending physician is faced with a 
potential family tragedy in the birth of a mongolian idiot. This incidence 
is true in the United States and, while I am not familiar with the actual 
statistics in reference to babies of other countries and races, it is a well- 
known fact that mongolism does occur in people of eveiy land and of all 
colors. 

I recall an incident which happened only a few years ago while I was 
making ward rounds with a visiting Chinese physician. We came to the 
crib of a small infant named Wang. 1 said, “Here is a Chinese baby.” 
Immediately he hashed back, ’‘Ah, but he’s a mongol loo.” He was right 
and his quick reply taught me that it was no more difficult for a doctor 
familiar with Chinese babies to differentiate the mongolian idiot than it 
was for us to do so in Caucasian infants. 

The problems presented by tbe arrival into a family of one of these 
accidents of development are many and of deep concern to the baby, his 
parents, physicians, social workers and various officials of the state welfare 
and health departments. 

From the baby’s point of view several points should be mentioned. The 
moTialUy rate in the Erst two years of life b high because of the inferior 
musculature of these children. Infections of the respiratory tract are 
particularly dangerous and congenital heart dbease u very common and a 
frequent cause of death. 

From the standpoint of the child’s living an adequate social life tbe 
prognosb b even worse. I have often remarked that the belter they were, 
the worse off they n ere. The inadequacy which b inevitable in mongolism b 
not so noticeable if the child b an evident idiot and if he is treated appro- 
priately. But when he almost “makes the grade” and tries to enter freely 

* From die Amencan Jounul o{ Mtatal Deficiuuy. fOetd 1917. 
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into the competition of civilizcil living, his experience is usnnlly devastating 
and may lead to serious soeial situations, as you ucll know. The child is 
conslantl.v being frustratt^ by bfa inability to compete and to eoniprchcnd 
his difficulties. The troubles met in dealing wiUi iiiongols, houever. would 
oL'!!“n ‘ snniiy disjiosilioi,. I have 

often thought that m tins world of strife and trouble iiioiigolian Idiots, of 
all human beings, perhaps live the most earefrcc and happy lives. .Veserthc- 
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wilhhibabvthatE.^°‘'“ U" '■.“."i'v is becoming so enBms.se, I 
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feels that she and^/iifrrhil l ^®/*5** facts and tells her his fears, she often 
emotional storm If he "ilh udefensive 

ManysepaJatSnsL rflf^’" «Part slouly. 
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they and their nlasTmie. e ^ suffer from a social stigma which 

>ears, as the mongol becouiM^ understand. With passing 

groups, his brothers and ci i ^ iu the neighborhood 
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no matter how naiustifiable it raw “ fcelmg of family shame 
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procedure is difficult to accomoli^^f^Ilf^ the time of diagnosis. But this 
her care for any proIong^TriS^f^^^^^" 

and so attached to him fhaUhe cannlli “ nreessary to the child 

highly important to mahe 
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thb cau be done in mure tbaii 60 per ccut of the eases on the day of birth. 
I Hm outlining here a technic which has been found successful in accom- 
plishing separation of newborn mongols from the family, in the hope that 
it may help otliers in meeting this tragic situation. 

1. When the diagnosis has been made in a newborn the mother is told 
that the baby is not strong enough to be brought to her at present and that 
he must remain iu the nursery for a few days. 

2. Next, the father is askc<l to meet llie physician immediately, bringing 
w ilh him any close relati\ cs who are available in the neighborhood. At this 
conference, the nature of the problem is explained in detail, emphasizing 
its seriousness, the facts that no one is to blame, that future babies will 
be normal and that iinmeiliatc placement outside the family provides the 
only hope of preventing a long series of family difficulties. 

It may be advisable, in many instances, to enlist the aid of the clergyman 
closest to the family. This has been of great help to me several times, for 
often the pastor nil! be familiar with the unfortunate sequence of events 
which accompanies the birth of a mongol and may have dealt with such 
disrupted families in his church. He is often eager to prevent any repetition 
of sucli tragedies. 

3. If the fatlier and close relatives of the family can be made to accept 
outside placement as the solution of their problem, the physician and the 
husband, backed up by the family decision, report the mIioIc situation to 
the mother. She is asked, not to male the dccisiou. but to accept the one 
which has already been made by the close relatives. This has the advantage 
of tending to prevent the quite natural feelings of guilt which might 
otherwise plague her after surrendering the child to another’s care. 

4. Having obtained unanimons f.unily )>crinission, the physician must 
arrange for immediate placement of the infant. In some states this can be 
done through public agencies without delay. In others a boarding home 
placement for the interval is necessary until tlie delays incident to commit- 
tuenl and findiag Institutional vacancies have been overcome. 

This method is, of course, not infallible, but in the past fifteen jears it 
has failed we only two or three lioies. It means that the physician must 
tike the lead In precipitating an immediate crisis iu order to pro cat much 
more serious difficulties later on. This is presentive medicine. 

I am presenting tills re]K>rl to you nitli the idea that it may stimulate 
interest in maldng available a rapid means of committing mongoloid infants 
to institutions. Tliere is no doubt but that the social service load in any 
commuutty could be lightened were cribs made avadabre for immctA'atc 
occupancy by newly born babies who were inongolian idiots. 
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UNAPPROVED BEHAVIOR OF INFANTS AT ONE YEAR OF AGE: 
TSIOTHERS* APPR.USAL BASED ON 6G3 CIIILDUEN* 

C. ANDnnSON 

In a review of the records of CG8 babies, all of whom were born in 19 1 1 and 
1945, and whose one-year-old dicck up Lad been completed, the motlicrs’ 
answers to the question, "Wliat.babiU docs your baby have of which you 
do not approve?” were studied. The foUotviiig points were noted. 

First, the question was answered in 633 records. 

Second, the mothers of 431, or 68.3 per cent of the babies, replied that 
there were no disapproved habits. 

Third, the mothers of 199 babies reported that disapproved habits were 
noted 31G times and these comprised forty different items. 

Fourth, these forty items were dassiOctl as follows: repetitive habits 
(153), self attack (32), resisting routines (17), attack on otliers (13) and 
expressions of unhappiness (11). 

Fifth, thumb-sucking occurred 137 times; ll consLiUitctl almost 63 per 
cent of all the complaints. 


COhDION BEHAVIOR DISTURB.\NCES IN THE 
FIRST TB'O YEARS OF LlFEf 

BE.N'JAA11N SPOCK 

Significant behavior disturbances in babies are relatively infrequent 
during the first year as compared with the second, mainly because there are 
relatively few occasions for conflict between mother and infant. On Uie 
other hand, anxiety and weeping spells are common in the mother at the 
start. In our civiUutlon she may lake her first baby home witliout any 
previous experience to accustom and reassure her. Prenatal classes ore of 
some value but do not take the place of that everj day familiarity with the 
live baby which is the lot of young women in cultures more primitive and 
communal than ours. 

A number of pediatricians, i^chiatrisls and obstetricians have recently 
become interested in the possibility of making the lying-in period more 
nalmal and reassuring. They have fdt that the usual practice of relegating 
babies to a nursery, from which they are brought to their mothers only at 
intervals, and the tendency to let breast feeding go by default have inad- 
vertently given the inexperienced mother the initial impression that she is 
of little importance to her baby and that its care can only be entrusted to 
medical' ecperls. The so-called rooming-in arrangement is being experi- 
mented with in Detroit and elsewhere. The baby’s crib remains in the 

* Abstract of paper read at Ute meetugoftlK American Public Healtli AssocJatlos. Atlantic 
Cil7, Kew Jersey, October 6 to 10, IMT. 

I From tbe Jounnl of the .AmericnQ Medial AisodAlioa. jyS-Sli-SlS fM»r. 20) IMS. 
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mother’s room so that she can become familiar with his noises, moods, 
movements and appetite, and so that she can feed him on the breast when 
he is hungry rather than according to the clock. Preliminary reports suggest 
that the effect is good, not only on mothers and babies but also on fathers. 
In oiu* conventional obstetric arrangements the father is apt to feel like a 
rank outsider, a germ carrier from whom the baby must be shielded. In the 
“rooming-in” arrangement, he and he alone is allowed to visit, which 
allows him to think of himself as an acceptable member of the family at this 
formative stage of his dcvelopmenL 

There has been a growing tendency in the last few years to discard the 
rigidity of feeding schedules, which in the past has probably done harm in 
encouraging mothers to become tense and arbitrary. A number of pedia- 
tricians are now recommending that the baby be fed when he seems hungry, 
UTCspective of the hour. Although the method has a solemn name, “the 
self-demand schedule,” and sounds newfangled, it is obviously Nature’s 
own, which was used by the entire human race until the turn of the century. 
A belter term might be “self-regulated schedule.” Surprisingly, or perhaps 
not so surprisingly, most babies are found to work themselves onto a fairly 
regular schedule in a short lime. “Rooniing-in” and “self-regulation” 
appear to bo of real value to maintaining tbe mother’s self-confidence and 
giving her a relaxed attitude toward her child. 

Feeding problems arc the commonest ones during the first year in our 
culture. A few are started in tbe first weeks of life if the formula prescribed 
proves too largo and if the nurse or mother has been encouraged to be 
arbitrary. Tlie baby who, every time he falb asleep satbfied, gets the soles 
of his feet snapped and the nipple stirred vigorously in his mouth begins 
to lose his enthusiasm for food and to become balky and irritable. If the. 
resistance to feeding becomes well established it may last for years and 
have a harrowing elTect on the personalities of child and mother. 

A more common time for feeding rebellion is when solid foods are first 
introduced. A majority of infants, despite their eagerness for calorics, arc 
initially doubtful about tbe first solid food. The taste, the spoon, tbe 
consistency, the method of swallowing arc all new. Most of these skeptics 
decide after a few days that the substance is at least nutritious and they 
gradually develop more enthusiasm. An appreciable minority, however, 
become increasingly Intolerant as the days go by. IS the struggle is kept up, 
the mother may report, at the end of ten days, that the baby is beginning 
to refuse his beloved bottle too. This spreading of the battle b a common 
phenomenon in cliildrcn’s disorders. 

Attempts at forced weaning for which the baby is not ready often cause 
bad feeling. Psychiatrists have emphasized the danger of too early weaning, 
especially from the breast. But iJie exact pathogenesb of a weaning dis- 
turbance as seen by the pediatrician is not a simple matter of earliness or of 
deprivation of the breast. In tbe first place a majority of young infants who 
arc nursing at both breast and bottle show their ignorance of what b 
theoretically best for them by preferring the bottle. On the other hand, the 
baby who has been entirely breast fed for the first three or four months of 
bb life is likely, if the breast supply is plentiful, to object violently to 
letting a rubber nipple pass hb lips, and may prefer to starve for several 
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Some boUle fed babies show a readiness for gradual A\eaning to the cup 
in the period between eight and twelve months. They become less eager for 
the bottle, stop to play mth the nipple, and take milk readily from the cup. 
On the other hand, an appreciable number, even though they have taken 
willingly a little milk from the cup from as far back as five months of age, 
will, as they get to be about nine months old, bat the cup away suspiciously 
or, pretending they have forgotten what to do, let all the milk run down the 
•,ides of their chins- It would seem as though a shrewdness coming on at thb 
stage of development makes them suspect and fear that the bottle is about 
to be taken away. These are the babies who are generall}' devoted to the 
bottle, eyeing it during the solid part of their meal, stroking it and murmur- 
ing to it as they drink the contents to the last drop. Forced deprivation of 
the bottle at such a phase is likely to produce prolonged refusal to take any 
milk from the cup. unhappy behavior for a number of days and sometimes a 
complete hunger strike until the frightened mother gives in. 

Ureast fed babies, on the other hand, rarely balk at weaning from breast 
to cup in the last quarter of the first year- In fact, they tend to wean them- 
selves, nursing for shorter periods and gladly taldng increasing amounts 
from the cup. There appear to be at least two reasons why they are more 
willing to be weaned than arc bollle fed babies of tliU age. llreast and cup 
are less similar than bottle and cup. U Is the shift to something suniUr that 
an opinionated baby resists. Another factor is the nioc-montii old baby’s 
desire to be independent during meals. He is now likely to want to sit up 
for bU spoon feeding, and if he is bottle fed, to take the bottle away from 
hU mother's hands and to drink the whole contents while sitting bolt 
upriglit. In other words, the breast fed baby may prefer to wean himself 
not so much l>ccausc suckling has lost its charm but U^iusc he has advanced 
to the stage where he is impatient in the dependent, cuddled position. 

The mkoikI year brings marked changes in an iufant’s personality and 
l>cUa\ior, and calls on Uie mother for entirely new resourcefulness and 
udaptahiUty. She has become accustomed during the first year to his 
iiutoniatic o-ojHrration. If she offered a teaspoon of splinach he ojwiicd his 
moullt as eagerly as for applesauce. Even though lie liked it less Uc was loo 
Imtigrj’ to quibble. If it was convenient for ber to ha\c him in the playpen 
she could put him there, toss him a couple of familiar toys and know that 
he would play happily. But at about a year he acquires independent 
locomotion, ai«l with it a ch.irge of energy that keeps him going all <l.iy. 
lie ciplorcs constantly, shakes tabic legs, pulls lamp cords, removes every 
IxHjk from the bookcase, chtiilts on aiiything he c.tn reach. His ego is taking 
■Icfiuitc .diaiH?. lie senses be is n sciMmtc person entitled to wishes ami a 
will of bis own. lie early U'.inis tu say “No" and Uses it on all occ.isions. 
e\cii in reqwnsc to suggestions that ap{>cal to him. He has learned no 
rcsjK’cl for iiulhority and when told “Xo, no” from acro.ss the room is more 
likel.v* to jicrsUt th.iu dcsUl. It sccius as though he has a couipulstvc need to 
exercise his will jMWer for its own sake. 

.Vs he Ik-coiiics more iiisUlcnt on Iiis indc(»cndencc from his mother, he 
simull.im-ous|.v l>cct)im's aware of his dependence. He m.iy cry each time 
she leaves him alone. If he is allowed fnwloni to cicplorc iu tlic house, he 
scrambles back to her at regular intervals for reassurance. In U»e doctor's 
ofiiec be. who at eleven mniiths was quUe uuconcerwcl id>uut examination. 
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now lc.i]>!9 to Ills fed and \ rlltiif', tries In climh nlf the lahic into his moth* 
er’s arni!.. Ho is now likely to be frightened by iioiay, moving objects like 
vacuum cleaners. Ilndaubtetlly. it is |>art of his total pattern of emotional 
(levelopincnl that, when he has the ability ami the dcsiro to explore away 
from his mother, lie also has the instinct to hurry back to her noisily when 
he meets something strange and potentially dangerous. 

A majority of babies around the age of a year show the same cxagger.iteil 
arbitrariness in appetite that Uiey show* in other matters. Probably the 
smaller rate of weight g.iining and the discomfort of molar teething play a 
part in the sudden decreases in appetite that occur. But over and abo\c 
these he shows an irritating chooslncss. lie refuses to touch the vegetable 
which yesterday was his favorite. He may turn against all his vegetables 
for weeks and even months at a time, or against cereal and his milk. The 
conscientious mother, sure of the importance of the balanced diet, is 
tempted to become bossy and insistent. The child's temporary dislikes of 
certain foods are turned into permanent hates which often last for years. 
Certainly more feeding problems Ijcgin during the second j ear than during 
any other period. The irritation of the frustrated mother and the balkiness 
of the child easily spread into oUicr aspects of their relationship. 

Psychiatrists from data gained from older children and adults have 
stressed the danger to the child’s eiuolional dcvclopiucnt of loo early and 
too rigorous toilet training. Pediatric observation would indicate that the 
varlincss at v\ liich training efforts arc begun is much less important than 
the reaction of Utc child and the attitude of the mother during tlie precarious 
second year. He is generally opinionated and touchy. He becomes increas* 
ingly aware of bis bowel function and takes a possessive and proprietary 
altitude toward it. As he slips off the seat he turns to admire his movement, 
vniffsit appreciatively and ask.s his mother to enjoy it too. 1/ her attitude is 
overdemanding and intolerant it is easy to see why she rubs him the wrong 
way. Actually, few revolts occur in the babies whose movements are 
naturally regular. They have their movements on Uie seat right after 
breakfast before they have a chance to become impatlenL It is Uie child 
who is naturally irregular whose mother b templed to put him on too 
often and insist that be stay on too long. The babies who are most prone 
of all to develop resbtance are those who have experienced painfully 
hard movements. In fact, one painful movement may be enough to create 
a dread of the toilet that lasts six or eight months. Whatever tlie cause of 
the initial resistance, the mother’s insistence increases the child's obsti- 
fiacy, smriety and guiUcaesa. When Ac avataa}ly decider to ghv in and 
perform in the right pkacc, he may show anxiety about other forms of 
dirtiness too. Suppositories and enemas used after a training struggle has 
begun are resisted with rage and terror and hasten the character distortion. 

This vital phase of ego formation is difficult for parents. They are not 
prepared by experience or teaching for the drastic clunges. Arbitrary 
doctrines about diet and toilet training invite them into trouble. Small 
liouscs and apartments provide loo few cubic feel per ego and too few 
harmless outlets for the expanding personality of the one-year old cliild. 
The small number of children per family encourages parental ovtrconcern. 
There lend to be loo many prohibitions, too many demands and too many 
clashes. The child's outgoiogness is blocked, his progress toward independ- 
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ence is impeded and his awareness of self is intensified beyond ^hat is 
ideal. 

If the mother b a stable, affable sort of person, she finds ways to get 
along with thb new child, even if she has to go against current dogma on 
diet, toileting and diMiipUne. But the uisccure mother or the dominating 
mother b easily thwarted. When she finds that a little scolding or shaming 
doesn’t work, she redoubles her efforts. The self-frustrating mother even 
creates bsues by reminding her one-year old not to touch something, before 
he has thought of doing it. 

In the olden days, parents with poor leadership qualities probably 
relied most on slaps. But the modem teaching that physical punbhment b 
shameful has deflected them into forms of control such as chronic scolding, 
prolonged moral disapproval, warnings of the dangerous consequences of 
mbbehavior, even excessive reasoning and overexplanation, which I believe 
bring about worse distortion of the malleable personality. These influences 
are manifested by the age of two years in tense, anxious, dependent, self- 
centered children, and lay the groundwork for the formatiott of specific 
neurosb and character disorders. 

Although the pediatrician cannot hope to <diange the mothers basic 
nature, I believe that he can give her prophylactic advice that minimizes 
the clashes. He should explain at the start that the baby will be a better 
judge thsu mother or pediatriciau of how much he needs at each feeding, 
warn the mother when starting sofids to give the child time to get used to 
them, and advbe against weaning until the child shows readiness even 
though it bu't until the middle of the second year. He can explain, before 
the age of a year, that appetite b likely to change and that satisfactory 
substitutes which the child likes can be found. More pediatricians today 
are advbing mothers to omit all toilet training efforts until toward Uie end 
of the second year when the baby’s awareness of bowel function and 
intense desire to imitate may induce him to ibink up the idea of going to the 
toilet himself. At least the mother should be warned against beginning her 
training efforts imtU she can exactly predict the timin g of the movement, 
either because of the baby’s regularity or because he begins to make some 
sign of readiness. It b possible to help the parent who b unimaginative or 
insecure to avoid some of the disciplinary clashes by describing how the 
house must be arranged so that most breakable objects are removed from 
reach, and enough harmless ones like pots and pans and magazines left 
near the floor. Then the housebound child has enough to occupy him with- 
out too many prohibitions. When inhibition is started, the main recourse 
of the parent should be a brbk, friendly removal of the child from the 
dangerous or breakable object and dbtnmtion to sometliiDg else, ilothcrs 
also need to be urged to take small children outdoors often, to let them out 
of their carriages in places where they can safely be given some freedom and 
where they can become accustomed to other children. 

\Vc need also experimentation with sonic sort of guidance nursery or 
guidance playground uhere one and two-year olds, too young to be left at 
nursery schoob, could come to play. Their rooUitrs could look on, learn 
from each other and have the o]>porlunity when tliey felt the need to ask 
advice from an expert nursery school teacher or psychiatric social worker 
in attendance without having to go through the formality of making an 
appointment 
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OBSERVATIONS ON THE TREATJIENT OF RECURRING 
CONVULSIONS (EPILEPSY) OCCURRING 
AJIONG CIDLDREN* 

UADDOW U. KEITH 

The treatment of recurring convulsions (epilepsy) is a difficult problem 
since there are many variables, and treatment must take place over a long 
period of time. The etiology of such convulsions is, of course, extremely 
important but in the majority of cases this cannot be determined with 
accuracy and one is forceil to treat the symptom ^vitbout being certain 
what the underlying patholo^c disturbance is. Even when the latter is 
recognized, it is frequently impossible to remove or alter the fundamentiil 
abnormality and treatment roust again be directed toward the syinptom. 

It is essential that mental hygiene be considered in the treatment of 
epileptic patients. In certain cases emotional and mental stresses may well 
be precipitating factors in the attack. Repeated discussions with parents 
or oUier members of the family may reveal that the patient has conflicts 
and anxieties, not otherwise noted, and tensions may be relieved with 
much beneflt to the child. A tactful social worker or a schoolteacher nho 
is in close contact with the family may be of great help. 

It is often questionable whether a child who has convulsions can or 
should go to school. The decision will, of course, depend to some extent on 
the frequency and severity of the attacks. If the attacks occur rarely or 
are ncll controlled by drugs or diet, attendance of an ordinary school is 
advisable. If the attacks occur more frequently or are severe, it is better to 
have the child attend a special school or a public institution for epileptics. 
However, his education should proceed as nearly normally as possible and 
his social environment and activiUes should be. as nearly as possible, 
those of the child who docs not have convulsions. 

^Vhlle perhaps not all workers will agree, it is widely' considered at the 
present time that an epileptiform attack is due to an “explosion" of ab* 
normal impulses in some portion of the brain, causing disorderly responses 
in the body, frequently accompanied by loss of consciousness. This presup- 
poses an abnormal irritability of a portion or portions of the brain. Most 
forms of treatment have been directed toward reducing thb increased 
irritability and the resulting "explosion," and drugs wliich have a sedative 
or anticonvulsant action have ^n used most frequently. The object of 
treatment is the complete preventioo ot seizures, with as httle interference 
as possible with mental and emotional development, as well as ph3’5ical 
activitj'. 

One of the earlier and more successful of the drugs used In this manner 
was bromide. Lacock reported its use os early as I8o3. The next effective 
drug to be used was phenobarbital which was used first in 1913. This is 
now rather well known and widely used. Later, meLhj'l ethyl phenobarbital 
(mebaral), a methyl compound and a near reUtive of phcnobarbiUl, was 
introduced. In 193S !3Icrritt and Ihitnam advised the administration of 
diphcnylhj'dantoin sodium (dilantin sodium). These four drugs may be 
used singly or in combination. 

* From the Joumel-LaoMt. Cr.tia-SSO (Dee.) 1917. 
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Moat physicians rely on these few drugs for therapeutic effect, although 
inanv other drugs have been tried. In addition, at the ^layo Clinic, we 
have used the ketogenic (high-fat, low-carbohydrate) diet since 1921 and I 
nish to report some of the results of this treatment of patients who ba\e 
l>een obser\-ed for many years. It is an effective treatment for cliildren but 
not very effective for treatment of adults. 


PRESENT STUDIES 

In an attempt to compare the results of treatment with drugs and 
ketogenic diet, 300 consecutive cases in which the patients were first 
examined in 1910 and 1941 were studied. The patients were all fourteen 
\ear3 of age or less when they’ were c.xammed at the clinic the first time. 
The results were classified as follows: Patients who had no attacks of any 
kind so far as they knew from the beginning of treatraeut or shortly’ thcre- 
.iflcr until the end ol the follow-up period (between four and five years) 
were considered to be well. Patients whose condition was definitely' jm- 
pro\ cd citlicr for a comparatively short time or for a much longer time but 
who still had some difficulty were considered to be improved, and tbe 
TcmaindcT who continued to have attacks In spite of reasonable lrc.atnwnt 
were considered to have received no benefit. 

FoUow-up vnfornulion was not obtained from IIU patients. Of the 
renuimng 187, tlurty*eight had gro>s neurologic disorders, such as cerebni! 
paUy, marked mental rclonlation and so forth. Seventeen of these thirty* 
eight iiaticnls improved os far us llictr attacks were conccrued; eight of 
them improved on treatment with pbcnobarbital alone; (our improved when 
ililanlin sodium w.is use<!: three, when a conibinnlion of the two was used, 
iitni one improved as the result of use of the ketogenic dieL One iwticnt 
lM.-c.unc well without any treatment and remained so for four years. Two 
children in this grou[» died during treatment, one from general paresis 
.ind one from rather severe hydrocephalus. 

One hundred forty-nine of the patients liad no handicap but Uie coiivul- 
diiiis and were treated for four to five years. Some of Uicse 149 paUcriLs 
were Lrc.ile«l by more Uian one method at different tinies. This makes Uie 
total number of |>aticnt.s who rcceiveil Ihc various ty’pes of IrealtucnL more 
Hull 149. In the remarks concerning Ircaliiieut when 1 refer to use of only 
one ty^Hsof treatment I mc.in that that was Uic only treatment given at the 
time. 

rUitly-scvcu of the 149 patients received ketogenic diet only. Of these 
thirty-seven, ten (27 iwr cent) wcrccooiplclcly' well, sixteen (13.2 per cent) 
were improved and eleven (29.7 |»cr cent) were not benefited, .k group of 
fifteen patients ix-eclvixl ketogenic diet plus drugs, .\gain, four (2<3.7 jht 
txnl) were well, three (20 i>crcent) were improved and eight (33.3 jicrccnl) 
were not !icl[M-d. The kclogciiMi diet was iiuinbiineil until the patient had 
ttccu free of attacks for one year or more; then the diet was changeil 
gradually to a noniwl diet contoiniog usually a mcwlcratcly limited amount 
of carbohydrate. When drugs were Ub«l in addition to the diet, their utc 
usiully was conUnuc<l after the change in diet had been rmidc. 

Forty-eight lulicnts received phenobarbital alone. Of these, sis (12-5 
JMT cent) were well, but cmilinucil to Ukeful) di>*es of molicatioii. Thirty- 
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one (G4.G per cent) improved for periods \arying from a few months to four 
jears. 

Fifty patients received diiaiitin sodium alone. Six (I^ per cent) rcmahietl 
well while taking the drug, nineteen (38 per cent) were improved, and 
twenty-five (oO per cent) obtained no help. It is interesting to note that 
twelve patients (24 per cent) of this group had toxic reactions and this 
was the only group in which evidence of toxicity was found. 

A final group of twenty-six patients received both jdienoharbital and 
dil.mtin sodium. Three patients (11.5 per cent) were well while taking 
medication consistently, twelve {laLienls (40.2 per cent) were improved 
and clc\ cu (42 3 per cent) w ere not improved. 

A furllier group of cases studied consisted of all those in which Ireatinenl 
with the kctogcnic diet alone or with drugs was started between 1921 and 
1930. The records were studied through 1945. This group consisted of 3II 
cases. Seventy-three of the patients did not co-operate well enough to 
allow us to determine the tlierapcutic effect of the diet: forty-eight had 
gross neurologic lesions, including one brain tumor, .^s far as could be 
determined 100 patients gave the diet a fair trial. Sixty-seven patients 
(35.3 per cent) remained well after this treatment for periods of from four 
to twenty-two jears. Tliirty-five patients (18.4 per cent) were definitely 
improved, so much so that they were willing to continue Uie diet for several 
}cars. 

Thus, by means of a kctogcnic diet 53.7 per cent of the patients treated 
who had so-called idiopathic epilepsy were influenced favorably and 35.3 
per cent have been well for long periods (four to twenty-two jears). 

The inheritance of epilepsy is a subject upon which much has been 
written. It is not within the scope of this paper to discuss the arguments. 
Pcnfield and Erickson staled that “the conclusion cannot be lUoidcd that 
some potential or latent germ plasm defect or vulnerabihty is inherited." 
In this connection it is of interest and perhaps of value to point out ihnl 
twenty-nine children were bom to twenty of the 190 patients who wen.- 
followed up. The ages of the Iwealy-niiie cliildren rangeil from a few 
months to twelve } ears at the lime ibis study was made. Not one of theve 
children had been observed to have convulsions of any sort. 
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the roentgenologic dl\gnosis of 

DIAPHILVGMATIC HERNLV* 
u. It KintaiN 

Broadly speaking, the diagnosis of diapbragnintic hernia is essentially a 
roentgenologic problem. At the )Iayo Clinic, 90 per cent of these liemias 
are found more or less unexpectedly at routine examinations of the stomach, 
or more rarely of the colon, to determine tlie cause of gaslro-intcstinal 
symptoms. In Uie remaining 10 per cent of cases tlic patient comes willi the 
cliagnosii already made, or the clinical history' is suggealivc of hcniia, or 
routine roentgenograms of the thorax reveal abnonnalitics that be 
due to hernia and accordingly call for further roentgenologic investigation. 

In all roentgenologic examinations of tlic stomacli the possible cxistenM 
of duphragiQutic hernia should be kept in mind by the cxamincr« and hU 
standard technic should provide for that contingency. Since a vast majority 
of hernias are at the esophageal bbtus. the region of the esophagogastric 
juncture should invariably be inspected thoroughly while the first ti\o or 
three shallows of the barium suspeosioa are being taken. Displacement or 
hookliLe curvature or angulation of the lower portion of the esophagus is 
suggestive of benua and is a couunoa naamfestatiou. Rctardatian of the 
barium stream at the hiatus, disparity bclv^oc^ the upper level of the 
gastric contents and the site of the esophageal aperture, or what seems to be 
a high hourglass deformity should always make the examiner think of 
hernia. Any deviation from the normal size, contour or general appearance 
of the lower part of the esophagus orany devdation from its iiorm.il relation 
with the stomach should cause the e.xaroiner strongly to suspect hernia and 
to demand further roentgenoscopic and rocnlgcnographic study with the 
patient recumbent and strongly teasing his abdominal muscles. This 
technic is necessary’ to confirm the presence, and to demonstrate the extent, 
of herniation. Ilemis in which only the colon or small bowel is implicated 
cannot be confirmed definitely or excluded confidently witliout employing 
the barium enema or obsen’ing Ibe transit of the barium meal. 

The roentgenologic manifestalioas of dUphragmatic hernia vary w ith the 
site of the lesion, the abdominal \isms extruded and the extent of extrusion. 
These factors in turn are related to other factors, such as the anatomy of the 
region involved and the cause of the hernia. 

.\s might be cxjjected, many clarifications of hernia have been offered, 
almost as many as there are writers on the subject. Harrington has proposed 
what seems to me to be the most complete and practicable classification of 
all. for it can be applied satisfactorily by the surgeon, the clinician and the 
* Erora PostgW'Iiulf tWioine. fin pretsj 
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roentgcoologist. Items in this classification that are of roentgenologic 
significance are as follows: 

1. Hernia through the esophageal hiatus. 

a. Congenitally short esophagus with thoracic stomach 

b. Esophageal hiatal hernia with shortened esophagus 

c. Esophageal hiata] hernia without shortening of the esophagus 

d. Para-csopliagcal hernia Uirough Uie hiatus. 

2. Hernia liirough the foramen of Morgagni. 

;j. Pleuroperitoneal hernia. 

4. Hernia through congenital defects in Utc diaphragui 

a Congenita] absence of the hcmidiaphragm. 

0 Posttraumatic hernia. 

HERNIAS THROUGH THE ESOPHAGEAL HIATUS 

'Ihcse constitute 08 per cent of the diaphragmatic hernias and are found 
at more than 1 per cent of all roentgenologic examinations of the stomach 
at the Majo Clinic. 

Cbngenitalfy Short Esophagus nilh Thoracic Stomach. — This is a rare 
variety. In this ty])e the esophagus is short and straight and the stomach ia 
not truly herniated, since (he supradiaphragmatic portion has never been 
below the diaphra^. In (he single case encountered at the clinic, £ve 
sixths of the stomach was above the diaphragm, and the hiatus nas 12 cm. 
in diameter. The rocutgenologic diagnosis of hernia should be sclf>cvidcnt 
in most cases; if the esophagus is extremely short it may fairly be assumed 
that the condition is congenital, but m less pronounced instances confident 
distinction from the next variety to be discussed is scarcely (lossible. 

Esophageal Hiatal Hernia with Shortened Esophagus. — This designation 
is intended to imply that originafly the esophagus was of normal length hut 
that it became shortened by tonic contraction follow Ing the hernia and that 
the term “thoracic stomach" docs not apply. At operation the surgeon can 
base this diagnosis on the fact (hat the esophagus can be stretched to 
approximately its normal length. Of course the roentgenologist cannot 
determine whether such elasticity exists or not, but he will incline toward 
this tentative diagnosis because a large proportion of the hiatal hernias are 
of this variety, and the true short-esophagus thoracic-stomach variety is 
exceedingly rare. 

Esophageal Hiatal Hernia without Shortening of the Esophagus.— -This 
lerni is chosen to designate those herotas ia which the esophagogastric 
juncture is above (he dcapbrjgai. and the tower enri of die esoirhogus is 
slightly or markedly redundant, a feature which distinguishes the group 
from the hernias w ilh shortened esophagus. It is the most common tjTie of 
hiatal hernia, and GU.5 per cent of the hiatal hernias obse^^ cd roenlgcno- 
logically at the clinic in 1944 were of this variety. 

Para-csophagcal Hernia through the Hiatus. — This term designates a 
variety of hernia in w hieh a portion of the stomach is extruded (hrongh tiic 
esophageal hiatus but the esophagogastric junction remains below the 
dUpbragm and the csojihagus docs not participate in the hcmi.i. .Viiy ixart 
of the stomach may be invohed but most often the cardia is im|>licalcd. 
The group is small, constituting only 7.5 per cent of the hiatal hernias 
examined roentgenologically at the clinic in 1044. 
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In effecting the roentgenologic diagnosis of esophageal hiatal hernia and 
distinguishing among its varieties, certain items are of fundam^tal impor- 
tance. First, the basic point of orientation in the diagnosis is the exact 
situation of the esophagogastric junction in relation to the diaphragm. 
Second, retardation of the barium stream at the hiatus is highly significant 
of hernia, for it occurs in alm ost all cases. Third, redundancy and tortuosity 
of the lower portion of the esophagus without dilatation is strongly sugges- 
tive of hernia, for it is present in more than one third of the cases. 

Many technics have been devised for the demonstration of hiatal hernias. 
Salisfactorj’ inspection of the esophagogastric juncture and its vicinity can 
usually be obtained in the customary anterior Wew with the patient stand- 
ing. Then as he takes the first swallows of the barium mixture, he should be 
required to strain his abdominal muscles in order to reproduce any hernia 
that may have been reduced. Pressure of the examiner’s band over the 
patient’s stomach may also elicit such hernias. If these measures give 
negative results and doubt persists, roentgenograms should be made noth 
the patient lying on his back and tensing his abdominal muscles. 

HER*VU THROUGH THE FORAMEN OF MORGAGNI 
This tj-pe of hernia, also termed “parasternal" or “coslosUmaV’ hcmisi 
U quite uncommon. The so-called foramen b a bilateral, retrosternal, 
triangular space bounded in front by the sternum, medially by the sternal 
portion of the diaphragm, and laterally by the costal portion of the dla** 
phragm. The hernia may be unilateral or bilateral, and either stomach or 
colon, or both, may be implicated. Occasionally omcoluin only is involved' 
First evidence of the hernia is likely to consist of abnormal shadows near 
the midline and at the base of roentgenograms of the thorax. Lateral 
roentgenograms may reveal Quid and gas In the contents of the hernia, and 
such findings are strongly suggestive. Examination with the aid of the 
barium meal, or especially with the aid of the barium enema, since tUc 
colon is involved more often than the stomach, may establish the diagnosis* 

PLEUROPERITONEAL UEIUOA 

Tills type of hernia, or hernia through the foramen of Bochdalek, b a 
hernia Uirougb the posterior segment of the dbphragm, a ueak spot and 
|K>i[il of fusion in the devclopmcnl of the organ. Those hernias arc congen- 

Il^arringloa has estimate that To per cent of infants with this condi- 
tion die shortly after birth; few of the remainder reach adulthood, Pbarre 
shadows in the thorax are likely to be the first clue to the condition, and 
roentgenologic examination of Uic stomach, small bowel and colon may lead 
to the dlagnosb. 

HEILNIA THUOUGU CONGENITAL DEFECTS IN THE DIAPHRAGM 

These hernias, other than those through the foramen of Morgagni or 
IJoclidalck, have been found most often in infants and children. Usually the 
hernia b through the left half of the diaphragm, and the stomach, colon, 
small bowel or spleen may be iniplicated. Abnormal sliadows at the base of 
the lung, especially on the left, in rucnlgcuognuns of the thorax arc usually 
the first obsen ed significant manifestations and col] for examination of the 
alimentary canal with the aid of opaque media. 
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CONGENITAL ABSENCE OF THE HEMIDUPIIRAGM 

DIsplacemcDt of abdominal viscera into tbe thorax resulting from con- 
genital absence of a bcmldiaphragm is rare. Usually it is the left half of the 
diaphragm that is n anting. Roentgenograms of the thorax show striking 
abnormality of the affected side, and the presence of the gas bubble or 
colonic haustra may indicate that the stomach or colon is in the thoracic 
cavity. However, administration of the barium meal or enema may be 
necessary to identify such displacement. In any case distinction of the 
condition from other varieties of hernia and from eventration is requbite. 

An exceedingly rare variety of congenital hernia is that resulting from 
congenital peritoneopericardial defect with herniation of abdominal vbcera 
into the pericardial sac. Recently a case has been reported by Wilson, 
Rumel and Ross, who have found only eight similar cases recorded in the 
literature. 

POSTTRAUMATIC HERNIA 

Posttraumalic hernia may result from wounds by weapons or missiles, 
from crushing injury or violent forward flexion of the body, or from local- 
ized erosion or inflarmnatory necrosb of a segment of the diaphragm. Any 
portion of the diaphragm may be penetrated. Roentgenograms of the 
thorax constitute a common approach to the discovery and diagnosis of 
those hernias by disclosing abnormal shadows extending upward from the 
bases of the lungs. Occasionally Uie presence of the stomach or colon In the 
hernia is apparent, but complete and confident diagnosis requires examina- 
tion with the aid of the opaque meal and enema. If only a solid viscus, such 
as the liver or the spleen, is implicated, diagnosis may be difBcult. 

COMMENT 

Obviously, the roentgenologic diagnosis of diaphragmatic hernia depends 
on demonstrating the presence of part or all of an abdominal nuscus above 
the diaphragm, or proving the existence of an aperture in the diaphragm 
through which an abdominal viscus can be extruded by an increase of the 
intra-abdominal pressure. In any case the position of the diaphragm must 
be ascertained by tracing its cur\’ilinear shadow, and this ma^’ be difficult 
in cases of gross traumatic rupture. In an overwhelming prei>onderance of 
cases the stomach or bowel participates in tlic hernia and this fact can be 
established by administering a radiopaque meal or enema. In all such 
instances the differential diagnosb is evident. If, however, tlie hernial 
content consists of a solid viscus onf}', such as the spleen or omcnlum, the 
lesion is likely to be mistaken for a neoplasm at the base of the lung, 
although if the hernia is reducible the diagnosis should be evident. Distinc- 
tion of several varieties of hernia from one another can usually be made. 
Many hernias will escape discovery unless iJie roentgenologist keeps the 
condition in mind at every examination of the thorax and of the alimentary 
canal. 
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SYMMETRICAL CALCIFICATION OF THE CEREBRAL BASAL 
GANGLIA: ITS ROENTGENOLOGIC SIGNIFiaVNCE IN THE 
DLVGNOSIS OF PARATHYROID INSUFFICIENCY* 

JOHN* 1>. CAill’ 

In 1!)3U Ealoii. I/>vcaa(1 1 rf|K>rtctI mxcjms in which synimclfic ftilclfi- 
cation of tlic cerebral basal gan]*Iia naa oh>>crveil rocnlgcnogmi)hically. 
In two of these eases llicrc was (Icliiutc cHtucal cviMcacc of siKjnlancnii' 
paratlij roiil insuflicicncy and tetany. In rclr<»sj)cct, our original c:jsc, w hicli 
was rcporte<l in tO-tS wowld also ^>ccm In l>e an example of ibis comUUoti 
although the diagnosis was not eslabllshctl before ilcalh. The ba'ic pathi>- 
logic changes responsible for symmetric calcification of the cerebral band 
ganglia have been noted by many obscr\-ers since BamlnTgcr’s and Vir* 
chow’s original ohscn’alions in 1855. However, it was not until that 
the first observations concerning the rocntgenograpbic apj>ear.\ncc in vivi* 
were re|Hjrled. in that year Fritz»ci»e «iescril>c<J the chniiSt’a obstTvciJ in 
roentgenograms of three siblings and Kas.inin and Cr.mk described the 
roontgenographic and the postmortem findings in one case. None of these 
authors incntionc<l the presence of p.iralltyro1d insullicivncy. The older 
Utctatucc contawis reports of seven crises at parathyroid insudicieiicy 
(tetany) iii which calcific-itionof the basil g.inglia was observed by p.itIii>Io* 
gists. In most eases Uic process was inarkoi) and rocnlgciic>graini would 
probably ha\e presented the clnmictcrislics of sy nimelric cerebral caleifica* 
tion if they had been made. 

To dale at the Mayo Clinic we ha\cobscrvts{ twelve c-.iscs of symmetric 
calctiicalion of Uic cerebral ba.sal ganglLi in which there was definite 
cUnical evidence of parathyroid insutficiency nnd tclnny. In one, live 
calcification followed a tlijToidectoiiiy at the age of nineteen yuirs; in the 
other eleven, the disease w.is of the spoiilaiicous type. 

The pathologic basis for the roentgenologic changes is one of colloid 
deposition in and around the finer ccrcbni! blnrxl vessels, with vubsciiucol 
calcification of the deposits which coalesce ami form voscuLir sUeatlu and 
concrclion.s (fig. 113). There h general agrecineent as to the iinoUemeiit 
of the media anvladvcntitwof the smaller .irleries and the infrcipicncy "ith 
which the veins arc affected. When the process is extensive the capill.irics 
may be occluded but the lumens of the arteries arc rarely narrowed (llg. 
1136) Ostertag concluded that the de^josilcd colloiilal material tjccnrs .so 
frequently in the anterior luilf of the globus pullhhis and in the dent.ilc 
nucleus of the cerebellum that ils presence to a slight degree, if not iiormal, 
is not unexpected. X marked incrca*« in the degree and c-xlcnl of tJio vas- 
cular process is hkely to occur at any age. in either sex and in resi>t)nse to 
many diseases, not all of w bich need protlucc neurologic syiui>loms. Calcium 
is always present microscopically to a considerable degree before it can i>e 
revealed by present roentgenologic methods. lu five of the twelve cases 
presented herewith deposits of calcium were observed roentgcnographically 
in the deeper laj era of the cerebral cortex as w ell as in the ljas.d ganglia nnd 
cerebellum. The pathologic changes have been most extensive and therefore 
• From Radiologjx 4^* 309-377 (Xov.) liHT. 




Fig 11 — IlUtologic rhangrs in tbr thalamus; ptritapillar}' colloid drpoiuts and ralrifira* 

Lion (X31u), b, iuulbcrry-'>hap«d small conarmnita v-ith obLlcration of capillar}' lumens 
(X13o); c, gross coronal section mcafiog caloC^ Dodulea of sizes sar}'ing Up U> 3 mm. in 
their greatest diameter in the lenticular imcleitd.rociitgeDogTam reseallog s}mtoclncal di»- 
Inbution - ml extent of calctEcalion of basal ganglia shown in o, h and e. 
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are most likely to be detected roeatgenologically in paratbjToid insuffi- 
ciency and other diseases characterized by mental deterioration with or 
without convulsive seizures or motor symptoms referable to the extra- 
pyramidal system. 

Since adequate treatment of parathiToid insufficiency results in a marked 
improvement of the mental condition of the patient and stops the convul- 
sions without producing roentgenographically detectable changes in the 
character of the cerebral or cerebellar calcification, it is apparent that the 
calcification itself is not responrible for the mental deterioration or convul- 
sive phenomena. 

SYMPTOMS 

The symptoms in general include the various complications of chronic 
parathyroid insufficiency, namely, cataracts, convulsions, mental relarda- 
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lion and trophic changes. In three cases the tetany followed an attack of 
measles. In two of these cases the paUents were sisters and the mother 
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made the diagnosis of parathyroid insufficiency in the case of the younger 
sister because the symptoms were similar to those observed previously in 
the older sister. In one cose (case 10, tabulation) in which the patient was a 
girl two and a half years of age, the diagnosis of parathyroid tetany was 
made at the clinic in 102o. The values for the scrum calcium as determined 
on two occasions at that time were 7.4 mg. and 8.4 mg per 100 c.c Roent- 
gcnographic examination of the skull was reported as negative. The patient 
had DO attacks for one month following treatment and at that time the 
patient was taken home. Nothing further was heard of her until ten years 
later (1035), when she was brought back to the clinic because of her mental 
condiUon. Inasmuch as the child did not like the medication, it had been 
discontinued, by the parents, soon after their return home in 1035. When 
seen ten years later, the child was markedly retarded both mentally and 
physically, and convulsions were occurring frequently. The values for the 
serum calcium on two occasions were 6.4 mg. and 6.0 mg. per 100 c.c. 
The value for the serum phosphorus was 7.2 mg. per 100 c c. Roentgeno- 
grams of the skull reveal^ s^iometrical calcidcation of the cerebral basal 
ganglia. Because of her condition, the parents sent the chUd to a mental 
hospital for permanent care. It ts interesting to speculate on how different 
the outcome might have been if the original prescribed medication had 
been coatinued. It is sigoiffcant that in none of the tnelve cases did a 
convulsion or “attack” occur after the institution of treatment for para- 
thyroid insulBciency. Mental improvement was marked, and children 
previously retarded in school were able to keep up with their classmates and 
some have subsequently gone to college. These facts alone and the possi- 
bility of salvaging even a few of the mcolaiiy retarded and handicapped 
persons will justify the search for parathyroid insufficiency in the presence 
of roentgenographic evidence of symmetrical calcification of the cerebral 
basal gangh'a. 

ROENTGENOGRAPHIC FINDINGS 

Symmetrical calcification of the cerebral basal ganglia produces a dis- 
tinctly characteristic roentgenographic appearance (fig. 114a and d). 
Considerable variation in the degree and extent of tills form of calcification 
may occur, corresponding to the stage of the disease at the time the roent- 
genographic examination is made. The first roentgenographic evidence of 
calclficationissmall, irregular, discrete, symmetrically distributed sbadoas 
of increased density In the region of the various basal ganglia, especially 
the putamcn and caudate nucleus (fig. 115). \Micn Uie calcification is 
more marked, the irregular shadows take on a wavy linear appearance. 
This is especially obvious ia the dentate nucleus of the cerebellum ami in 
the folds of the cerebellar hemispheres (fig. llGa and 6). .ks the masses of 
calcium coalesce the rocntgenograpluc shadows become larger, denser and 
more obvious (fig. 117). Coincident cerebellar calcification may be observed 
at any stage of the disease os well as evidence of calcification in the deeper 
layers of the cerebral cortex. The latter may be so marked as to simulate a 
vascular lesion or calcified glioma. 

Roentgcnographically, it is important not to mistake the shadows of 
calcification in the ganglia for evidence of a ncojtlasm. The fact that the 
shadows ore bilateral and symmetric is usually sufficient to exclude the 
31 
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possibility of tumor of the brain. If there is any Houbt, pneumographic 
studies may be carried out. Wth air in the ventricular system the c\lraven- 
tricular position of the calcium shadows and their relation to the site of the 
basal ganglia will be well shown (fig. 118a anil f>). In spite i>{ the menial 
symptoms there was no rocntgenographic evidence of other cerebral 




tig Ilia ami b ~C}uraclcn»Uc r‘>culgriwgrapluca|>p?aniQ(e fit sjamielriial <al< ifiralion 
of ibeccreLtal basal giuglU (spuataucouapanlhjT.ndlns'u&iinruc)): u, bUaleraJ symmflnc*! 
JislributiOQ of shadowj of calci&LaUon; 6, exUntof thaUoHs of calcification. 

abnormality in the four cases of our series in which pueumographic studies 
were c-arried out. 

Calcium deposits witliin liic choroid plexus of the lateral ventricles arc 
commonly obser\-cd in roentgenograms of normal persons. In certain 
anteroposterior roentgenograms, the bilateral shadows of calcification of 
the choroid plexus may simulate calcification of the basal ganglia. However, 
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when roentgenograms made in the lateral position are examined the 
distinction between the two conditions should be obvious, since calcification 
of the choroid plexus is usually limited to the region of the genu of the 
lateral scniricic svhereas calcification of the larger basal ganglia will be 




tig 115 — Minmidl <aI(ih<atioii m Hir Ijasal Kuiiglui. iNe, ».iiiiiiiHri<iil <.f 

< iilcificalion shonii m a might cavity be niivULm forcalo6<»tioii m llic < li<,r.,i,l ptciiw The 
shadowj ol aik-iricaUou arepartisIJy tApWiired by Ihe ilcusily of iJip ovi WyjngaJjsiJoH oS Ibr 
bone in b. 

well anterior to this. When calcification of tlie chorotil jilcxiis extends into 
the temporal horn on each ailc, il miy be difficult to dislinguisli fnnn 
calcification in the Icntiform nucleus although this seldom occurs without 
obvious calcific.ilion in the putamcn and caudate nucleus os well (fig. 
llDa and b). 
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As meDtioned previously, caldficaUon of the cerebral basal ganglia is not 
limited to patients with parathyroid msufBcieney. In the course of this 
study, examples were observed in patients with a previous history of 
encephalitis, tuberous sclerosis, toxoplasmosis and mental deficiency since 




Fig ItCd *nJ 6.— Roentgenogiamf reieJingeiUnsirc ca3cific»lion of wrclr*! Us*l gMgli* 
cercbcUuni. Tbere Is aUo LiUtensI c a lc ifi cm Uon in Uie ccrebml cortex. Spontaneous para- 
UifToid insuHictrDcjr. 

birth. In one case in which the patient compIamc«l only of blepharospasm, 
there was no obvious cause for the presence of the calcification. In anotJicr 
case in which the calcification was of minimal degree, a mild hyperthy- 
roidism and a iwsilive Kahn test were the only positive clinical findings. 
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Patients vrith a previous history of encephalitis and evidence of calcifica* 
lion of the basal ganglia In almost all instances had evidence of other 
discrete shadows of calcification throughout the cerebrum (fig. 120a and b). 
This was most obvious in infanU in whom the age, abnonnalities of Uie 




Hg. Il7aaii<i i.~Uoentgeiicgranu n>rsl>Dgextciisi^ec«tcjiicatic>a ot c«rebriil boMl ganglia. 
FosUiparalne paraUuToitl ioau&icieiic} . 

calvarium and ntde distribution of the sliadons of calcification at once 
suggested a diagnosis other than parathyroid insuOicIcDcy. 

In tuberous sclerosis, calcification of the basal ganglia niicn present vus 
always accompanied by nodules of calcificdtion clscnhcrc in the brain. 
The latter predominated (fig. 121). 



JOHN D. CVJII* 


634 

In the presence of toxoplasmosis the calcification in the basal ganglia 
appears to be verj' extensive, the calcium occurring in large, clciise, irregular 
masses surpassing any changes obscn'c<l in parallnroid insufficiency. 
Calcification of the dentate nucleus is usually very in.irkcd and, in addillon. 




fig. I Kki aiiJ PaeuDM-enrrpfulugramsrevealuigrelatiug of lateral \ rntricics to shadows 
of sj-mm-lncal calcification in the mebral basal pmgba. SponUni-oua parathyroid insuffi- 
caency. Same mire a* figure 114<i and b 

multiple discrete irregular nodules of calcification are distributed Uirougfa- 
out the cerebrum (fig. 122). The age of the jwUent and the evidence of 
disease at or soon after birth should assist in the proper diagnosis. 

Two paticiils w ilh mental deficiency dating from birth e.'dtibitcd syiuinet- 
ric calcification of the ba.sal ganglia that could not be distinguished from 
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that observed in paratbjroid insufficiency (fig. 123). There was no cimica! 
evidence of parathyroid dysfunction in cither case .ind the values for the 
serum calcium ami serum phosphorus were normal. 




Fig IlOaaad b. — norntgrnogramsmrahiigextcii'qsc lulaterelcakirustiun of (lieslioruiil 
plexiu. Tbu may be miiUken for calcificalioD id Ute lenticular nucleua. Roentgciiogranu aba 
rereal a plaque of calclficalioD >n Ibe laU cecebn 

In the course of this stuily two piticiils with unilateral calcification 
of the basal ganglia of minim il degree were observed. In both cases the 
calcification was disclosed !>y rocntgenogrinis nude routinely for trivial 
and unrelated symptoms. There was no csddence w lutcvcr of neurologic or 
parathyroid dL-<.use in citlurcase. 





Fig. liOa ttnJ b. — Rc^ulgcnograms reicsIingajrniioetHcalcalcificntiou ot cerebral Iio-ul gang- 
lia aiiil extcruu c calciCcallon in eciebnun. Encepbalills iu infancy. 

COJIAIENT 

It b eviticnl from Uib study that parathyroid insufficiency U only one of 
several diseases producing a dbturbaace of cerebral metabolbm which 
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results in the dc]>osition of colloid material in and about the Suer cerebral 
vessels \\ith subsequent calcification. The basal ganglia and dentate 
nucleus have long been recognized by pathologists as common sites of 




Fig. lila aud b . — ItoeatgcnogTams revealing s^mmelncal calci£caliun of cerebral basal 
ganglia. Tbere are abo nodulca of calctficaticui elsewbeic tn tbe cerebrum and tuasidve cala6* 
cation in the rigbt lobe of the cerebellum. Taberoui sclerosia. 

predilection for the process. Because of the rarity of spontaneous para- 
thyroid insuOicicDcy aud the observance of eleven such cases in \shlcb 
symmetric calcification of the cerebral basal ganglia was observed, I 
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believe the association of the tno conditions should be emphasized. It is 
possible that some cases of markeil cerebral calcification associated with 
mental deterioration and convulsive seizures reported in the literature may 



have included a parathyroid insufEdency tthich was not detected. For this 
r^n. Uic skull of all paUcnls with chronic parathyroid insufficiency 
should be exammctl rocnlgcnographically. In addition, a determination of 
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the concentration of serum calcium should be made to establish or exclude 
parathyroid insufficiency in all cases in uliicli roentgenograms show sym- 
metrical calcification of the cerebral b isal ganglia. The prompt response to 




Fig liSa and b. — Rsentgeiiograiu* mealing ijnimvlncal catciBcaUoii uf the ccnbral ba-uil 
ganglia. Mental dcGcieiicy since birth, no clinical eVKlcnce ul paralh\-n>id msufficirncjr. 

adequate treatment in sucli cases and the possibility' thereby of salvaging 
an occasional lucnlally retarded or Iundit.ap]»esl |H;rsoit or child should ade- 
quately justify our tndc.isors. 
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THE LMPORTAN'CE OF FOLLOW-UP ROENTGENOGRAMS IN 
PULMON^VEY DISEASE* 

C ALLEN GOOD 

It has long been recognlzcil tliat follow-up roentgenograms are nccess^ 
in watching the course of pulmonary tuberculosis. Progression or regression 
of the disease cannot be ascertained from a single rocnlgcnographic exami- 
nation. To state definitely that a tuberculous lesion is active almost always 
requires serial examinations or the demonstration of a cavity. 

It is also recognized that periodic rocntgcnographic examinations are 
necessary when dealing with a patient who has a solitarj*, well-circumscribed 
tumor in a lung. In such cases, exploration is advisable when on succeeding 
roentgenograms the tumor shows signs of growth. 

It remains for physicians to be aware also of the necessity for follow-up 
roentgenograms nhen treating .a patient wliOiC clinical course U th.nt 
usuaUy associated with poeumonla. Any lesion which obstructs a bronchus, 
whether it be a carcinoma, a foreign body, a pulmonary cyst, a broncholilh 
or an inflammatory stricture, may cause symptoms nhicJi simulate those 
encountered at the onset of pneumonia; so may Uie inflammator>’ processes 
which accompany bronchicctasb or puIo)onAr>' abscess. Improvement may 
be noted bo^ in the coadition of the patient and in the rocntgenolo^c 
appearance of the luag following treatment with one of the antibacterial 
drugs. Nevertheless, the undcr^nDg lesion will still be present and the 
roentgenographic appearance of the lung will not be normal. Only when 
the ToentgenograpUc appearance of the lung has returned to normal can 
the physician forget the possibility that bis patient may l)c suffering from 
one of the complications of pneumonia, or from some other possibly more 
serious lesion. 


THE ROENTGENOLOGIC EXAMINATION OF THE 
SAL\LL INTESTINEt 

C. .\LLEN GOOD am> 31- EUZABETni H. FLETCUER 

Examiaatlon of the small intestine, if properly done, is one of the most 
difficult and time-consuming tasks whiii confronts the roentgenologist. 
It demands frequent roentgenoscopic observations during which an attempt 
is made to visualize and palpate every segment of the barium-fllled bowel. 
In most cases three to eight periods of roentgenoscopy are required to 
examine the entire small intestine after the oral administration of opaque 
material. Lesions which are encountered must be recorded on roentgeno- 
grams often by means of “spot” roentgenography, and this adds to the 

* Attract of paper publubed ia full in llte Jounial ot liie Medical Association of tbe State 
of -AUbama. 17;li!>-133 (Ocl.) 1047. 

t Abridgment of paper publubed in fidl to the Jooraal of tlie Medical Association of Georgia. 
ST.-C7-7i (Mar.) 1943. 
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difficulty of the task In addition, the diseases nhich involve this segment of 
the digestive tract are relatively rare. The examination should not be used 
as a routine procedure. Instead, patients nho arc to be referred to the 
roentgenologist for investigation of the small intestine should be selected 
with great care. 

In order to aid in the proper selection of such patients, the clinical 
manifestations of the more common lesions of the small intestine will be 
discussed, the frequency ^^ith which these lesions arc encountered will be 
commented on, and the accuracy with which they may be found and 
identified by the roentgenologist will be noted. 

ENTERITIS 

Nonspecific regional enteritis is the most common uifiammatory lesion 
of the small intestine. During the period between January 1, 1942, and 
January 1, 1946, fifty-three patients who suffered from this disease were 
operated on for the first time at the Mayo Clinic. Excluded from considera- 
tion for the purposes of this discussion arc ail patients who were subjected 
to a secondary type of operative procedure and all patients on whom no 
operation was performed. 

TABLE I 

CUNICAL MAKirESTATIOVS IK FlrTT-tnitEE CaS£S Or NovSPECmC EKTCRins 


Cboical BundtaUltoQs 

Oases 

Number 

Per cent 

Loom or watery itooU 

30 

74 

Crampiog alxfomuisl pain . . 

31! 

08 

Loss of more than 10 pounds la weight 

39 

74 

Anemia or loss of blood in stool 

20 

38 

Palpable mass in abdomen 

15 

28 

Fever. . .... 

1 ^ 

17 

Partial or complete obstruction . . 

7 

13 

Fecal fistula . . 

4 

8 


The chief clinical manifestations of nonspecific regional enteritis as noted 
in thb group of cases arc listed in table 1. It will be seen that the passage 
of loose or watery stools, cramping abdominal pain and loss of weight were 
the most common expressions of this condition. Cramping pain or loose 
stools, or both, were present in all hut three of the fifty-three cases. 

An adequate roentgenologic examination of the segment of bowel which 
was Involved was not obtained in five of the fifty-three cases. Of the forty- 
eight cases in which adequate roentgenologic examinalion was obtained a 
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diagnosis of regional enteritis was made in forty-five and of obstruction of 
tbc small intestine in one. In the two remaining cases, the diagnosis wjis 
erroneous, although a lesion was found. A correct diagnosis, therefore, was 
made in 95 8 per cent of the cases in this group. 

Regional enteritis involves the terminal portion of the ileum' inusl 
commonly but it may implicate any portion of the small intestine.* lu four 
of Uie fifty-three cases in this group the jejunum was involved. In many 
instances the lesion extended beyond the ileocecal valve to involve the 
cecum and a portion of the ascending colon. 

Enteritis due to tuberculosis has not been encountered frequently in our 
experience. It is difficult roenlgcnologically to distinguish this lesion from 
the nonspecific variety. Tlie presence of an extra-alimentary focus of 
tuberculosis lends weight to a diagnosis of tuberculous enteritis when a 
lesion is found in the small intestine. 

TUSIORS 

During the se\cn jears from .January !, 1989, to December 31, 1945. 
inclusive, sixty-one patients were subjected to operation at the hlayo 
Clinic because of a tumor in the small intestine. The thirty-five cases 

T.Utm i 
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cncounltrttl during the first three years of this period have been reported 
before. The palliulogic t^pes of tumor which were seen and the frequency 
of their occurrence arc listed in tabic 3. Eight of these lesions involved the 
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duodenum, thirty-four the jejunum, and nineteen the ileum. Twenty-two 
of the carcinomas and eight of the leiomyomas were situated in the upper 
portion of the small intestine. 

The most important clinical manifestations in this group of sixty-one 
patients were (1) evidence of loss of blood, (2) presence of a mass in the 
abdomen and (3) evidence of partial mleslmal obstruction. The incidence 
of these features, alone and in combination, is given in table 3. The passage 
of tarry or bloody stools, hematemesis or a value of hemoglobin of less 
than 12 gm. in 100 c.c. of blood are includetl in the group listed as "loss of 
blood.” In the five instances in which the only *n<ncation of the tumor was a 

TABLC S 

CusiCiL MAV!rEaT»TiON3 IV SixTi^ovs Casbs or TiJioiis or the .‘small Ivtestise 


riinieat (nsmfests(H>M 

l»3d-19«l. 

niclume 

j me-iois. 

‘ ijirlusivf 

f 

1 Total 

Luu of blfKid* only 

lu 

U 


Loss of blood* and enua 

"V 

! I 

1 II 

Loss of blood,* msss and obslruetioo 


1 

' 0 

Loss of blood* and obstruction 


' 4 

7 

Mass alone 

s 


4 

Mass and obstruLtinii 

i 


<- 

Obslruetioo aloiir 

i 

r-T [ 


No manifestations 

* 

i '* 1 - 

Total 

1 

1 


* lacludcs aUo cases of MconJary anemia la wbKb other ca iderice of I<><a nf blood uas not 


low value of hemoglobin, the highest value was 3!) gm. .nid the lowest 
was 5.5 gra. in 100 c.c. of blood. 

The most common clinical manifestation of a benign tumor mils evidence 
of loss of blood while that of lymphoblastoma w.is evidence of iiitolinul 
obstruction. In the group of cases which included carcinoma .iiid certain 
other malignant tumors the manifestations of loss of blood and of obstruc- 
tion were noted with equal frequency. 

Nineteen of the sixty-one paticnlswhowereoperalcd on lind not liAd com- 
plete roentgenologic examination of the small intestine. In five of tlic.se c.iscs 
a diagnosis of intestinal obstruction was mode from roentgenograms of the 
abdomen without the use of a contrast material. Evidence of intestinal 
obstruction or of an abdominal mass was present in thirteen of the other 
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fourteen cases. In one case exploration was carried out because of a massive 
hemorrhage from the gastro-inteslinal tract. 

In the forty-two cases in which adequate roentgenologic examination of 
tlie small intestine had been done* the lesion was demonstrated at the time 
of examination in thirty-six and overlooked in six. A correct roent- 
genologic diagnosis was made in 85.7 per cent of the cases in this group. 

Tumors of the small intestine usually are manifest in one of three ways; 
namely, (1) by producing obstruction, (2) by causing intussusception and 
(3) by producing a filling defect in the column of opaque matcriaL Only in 
the last-mentioned instance is it possible for the roentgenologist to obtain 
sufficient information so that he can attempt to make a definite pathologic 
diagnosis. For this reason the following diagnoses nere made by the 
roentgenologist in the thirty-six cases in which the tumor was found 
roentgenologically: carcinoma in ten cases; ulcerating malignant lesion in 
three cases; intramural submuco^^al tumor in seven cases; mtralumin^ 
polypoid lesion in three cases; intussusception in five cases; obstruction in 
six cases and lesion In two cases. 

MECKEL’S DI\’ERT1CULUM 

Dixon, Deuterman and AVeber staled that approximately 25 per cent of 
the acquired diverticula of the mtestioes are found in the small intestine. 
In 18 per cent of cases of diverticula of the intestine the lesions are situated 
in the duodenum and these almost never produce symptoms. Those which 
are situated in the jejunum and ileum are rare and seldom produce s>'mp- 
toms. Much more important to the roentgenologist and the clinician is 
Meckel's diverticulum which is present in about 2 per cent of all individuals. 
It is twice as common in males as in females. 

Clinical hlanifestatioos. — ^The clinical mamfestations of this t^iie of 
diverticulum can be divided into six distinct groups, as follows: 

Peptic.- — Meckel’s diverticulum is frequently the site of hclcrotopic 
tissue, most commonly gastric mucosa. As it does in the stomach and 
duodenum, the acid secretion of tbit tissue may produce a peptic ulcer. 
This ulcer may be situated in the diverticulum or in the ileum near the 
diverticulum. The most common symptom produced by this type of lesion 
is hemorrhage. 

Obsiructite. — ^Meckel’s diverticulum may become inverted and push into 
the lumen of the ileum. When this happens, intussusception may take place 
and cause intestinal obstruction. Obstruction also may be brought about 
by congenital bands or acquired adhesions attached to the diverticulum or 
by perforation of the diverticulum. 

In/fammatory. — \Yhen inflammaUon occurs in a hleckcVs diverticulum, 
the symptoms are like those commonly associated with a similar lesion of Uie 
vermiform appendix. 

Umbilical. — A. cutaneous umbilical fistula may be present. Patients 
who have this tj^pe of lesion are seldom referred for roentgenologic examina- 
tion of the small intcsline. 

Neoplastic. — ^Meckel’s diverticulum may be the site of a benign or 
malignant neoplasm. Many pathologic types have been described. In cases 
of this sort the lesion may exist without symptoms or bleeding, pain, mass 
or obstruction may occur. 
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Incidenlal . — Most Meckel’s diverlicula show no evidence of a pathologic 
process and consequently produce no symptoms. They may be discovered 
as an incidental finding at operation or at rocntgeuolopc examination. 

Clinic Series. — During the period from January 1, 1042, to December 31, 
1945, inclusive, seventeen patients Ticte operated on at the Mayo Clinic 
because of a definite pathologic process associated with Meckel’s divertic- 
ulum. There were eleven males and six females. Fourteen of these seven- 
teen patients gave a history of hemorrhage from the bowel, with the 
passage of tarry stools, plum-colored or bright rcsl blood. Four of these 
fourteen patients also had experienced pain in the abdomen. One patient, in 
addition to these fourteen, had suffered from severe anemia for twelve 
years but gave no history of passing blood in the stool. In all but one of 
these fifteen cases, the pathologist found gastric mucosa to be present in the 
diverticulum. In the one exception intussusception had been demonstrated 
roentgenologically and tliis process probably accounted for the bleeding. 

Two of the seventeen palienU gave no history or had no symptoms 
referable to loss of blood. One of these patients, who suffered from attacks 
of partial intestinal obslmction, was found at the time of operation to have 
adhesions around the diverticulum. These bad produced obstruction of the 
ileum. The other patient had experienced attacks of pain in the abdomen. 
He was found to have an infiamed and perforated diverticulum. Gastric 
mucosa was present in the diverticulum removed from this patient 

An adequate roentgenologic examination of that portion of the small 
intestine bearing the diverticulum was obtained in eleven of the seventeen 
cases of Meckel's diverticulum. The diverticulum was overlooked in five 
instances and a lesion was found in si-x. In one case the diagnosis was that 
of obstruction. In one case a constricting lesion w-as seen and Meckel’s 
diverticulum was one of the possibilities mentioned in the roentgenologist’s 
report. In four instances the Meckel’s diverticulum was identified. 

Meckel’s diverticulum is the lesion of the small intestine most likely to 
be overlooked by the roentgenologist. The anomaly is known to be present 
in about 2 per cent of all individuals, and yet Weber and Good were able to 
collect from their experience and from a review of tlie literature less than 
fifty cases in which the diverticular sac was identified by roentgenologic 
methods. The usefulness of the roentgenologic examination of the small 
intestine in a case of suspected Meckel’s diverticulum rests, therefore, on 
the ability of the method to exclude other lesion^ which might produce the 
symptoms of which the patient complains rather than on its capacity for 
visualizing the diverticulum. Of course, when the diverticular sac is seen 
the diagnosis is obvious. 

COAtMENT 

In onr experience the lesions most frequently encountered in the small 
intestine during roentgenologic examination Iiave been nonspecific regional 
enteritis, neoplasm, both benign and malignant, and Meckel s ilivcrticulnm. 
These lesions caused four distinct types of clinical manifestations. The 
first type was a syndrome of loose or watery stools, cramping abdominal 
pain and loss of weight. This s>TDplom complex was seldom caused, in the 
group of cases studied, by a lesion other than cnlenlU. The second type of 
clinical manifestaUons was characterized by various forms of gaslro- 
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intestinal bleeding. The loss of blood was indicated by the passage of btrry 
stools, the passage of bright red or plum-colored blood in the stools, the 
presence of occult blood in the feces or the presence of an anemia of ^e 
secondary or blood-loss type. The lesions in the group o! cases studied 
which most frequently caused this type of clinical manifestation were the 
tumors and Meekers diverticulum. Intestinal obstruction .constituted the 
third type of clinical manifestation. This was encountered more frequently 
la cases of neoplasm, but it also was seen in cases of enteritis and Meckel s 
diverticulum. The final UTie of clinical manifestation was the presence of 
a mass in the abdomen. Such a mass was found in cases of neoplasm and in 
cases of enteritis. 

Roentgenolope examination of the small intestine should not be under- 
taken until it has been proved that thwe is no lesion in the colon, stomach, 
or first portion of the duodenum which might account for the symptoms of 
the patient. This is especially true when the purpose of the examination is 
to search for a cause of bleeding from the gastro-intestinal tract. 

No patient suffering from acute intestinal obstruction should be referred 
for roentgenologic examination of the small intestine. This Ij-pe of patient 
either should undergo immediate surgical exploration of the abdomen or 
should receive treatment which is directed toward relieving the obstruction. 

The diagnostic accuracy of the roentgeuologic cxiimination of the small 
intestine in the types of lesions discussed is highest in coses of regional 
enteritis, fairly high in cases of benign and malignant tumor, and lowest in 
cases of Meckel’s diverticulum. Although the examination probably never 
will >ield the high percentage of accurate diagnoses attained from the 
roentgenologic examinations of the stomach and colon, nevertheless, when 
properly done, the diagnostic yield is sufficiently large to warrant Its ii«c 
whenever a lesion of the small intestine is su«pecte<l. 


INTRACAMTARY RADfUM THERAPY FOR CARCINOMA 
OF THE UTERINE CERVIX* 

IIABRY II BOWING 

III the niatfl. intracavitary radium therapy may he defined us the applica- 
tion of radium to the surface of a lesion occurring in any hollow place or 
space. It not only is the oldest method of radium therapy of carcinoma of 
the uterine cervix but it also is a conservath'e method. Many improve- 
ments and refinements have made the method most effective. Our experi- 
ence with this method at the Mayo Clinic covers a period of thirty years. 
During this lime, the technic employed has been rather constant, which 
permits the widest possible interpTctation of the variable factors inherent 
in the patient and the disease. 

The hislo^, bimanual palpation, inspection and sounding of the genital 
tract, especially in the predominating stage 3 lesion, are essential for 

• From Ra-lioloRj-. iO ifW-llO (t)cl ) 1017. 
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diagnosU and treatment. A general physical examination and the required 
laboratory teats, including the removal of tissue from the primary lesion 
for microscopic study, arc absolutely essential from the standpoint of 
good management. A know Iwlge of pathology* and phj -.iology w ill sharpen 
the interest of the therapeutic radiologist. a rule, constant vigilance by 
the physician and patient will l>e .an imitortant element in obtaining a good 
immediate and late result 

The standard platinum tube containing 50 mg. of radium sulfate fele- 
incnt) is used; the walls of the lube are 1 iiini thick The applicator ma\ 
contain one or more tubes. IVhcn distance is emj)loye<l. it is maintained 
with 2 iniH. or ] cm of Para rubber. The/olloning factors arc .ipprovimate 
for treatment of the average stage lesion. The lime of the application 
may vary from tlirec to twenty-four hours; the dose, therefore, varies from 
;500 to 2,400 milligram hours. The inters'.'tl between applications may \ary 
from one to se\cu days. The total lime consumed may be ten to twenty -one 
days. The treatment area is divided into zones and the dose in milligram 
hours applied to each zone is as follows: to the vaginal zone 2,100, to the 
proximal cervical zone 1,400. to the distal cervical zone 1,400 and to the 
inlra-utcrinc zone 2,000 to 2.400 

The method requires hospilulizatiou only for the day of the treatment 
The time that Uic patient has to s|)cnd in tlic hospital may vary from 
eight to ten days. No general anesthetic is used. dose of i grain (0.01 gin.) 
of morphine sulfate may be administered b>po<lcnnically before the treat- 
ment. Barbiturates arc used s]>aringly. All other drugs are given by tlie 
physician on the medical hospital scrslce. In the past few* years, the field 
Las been dusted with a sulfonamide drug at the same time that radium 
therapy is applied. All applications of radium arc made with the patient 
in the knec-chest position With gentle unilateral separation of the Libia, 
air is admitted to the vagina, which permits a type of endoscopic examina- 
tion. The endoscope consists of a Sims speculum and a direct electric lamp 
with a suitable handle. The vagina becomes a distende<l hollow organ ami 
permits: (1) visual and palpatory examination of the normal and pathologic 
tissues; (2) selection of the site for the removal of representatne material 
for biopsy; (3) the location of anatomic landmarks; (4) the placement of the 
radium applicator, and (3) the placement of gauze packing to Iiold the 
applicator in position and to obtain as much distance as possible between 
the applicator and the adjacent normal anatomic structures. As the treat- 
ment proceeds, the gross changes occurring in the neoplastic tissue owing 
to the rays of radium are read/fy visuafrzed and Ihctr JisUrbathn anJ 
intensity guide the radium therapist in his treatment of the lesion. All 
procedures are carried out with a minimum of trauma. 

In some cases, the cerxical canal is eccentric to the main maligmint 
tumor. In this event, the applicator is placed in the center of the iiialignanl 
medullary mass. In cases in which the mass is very firm, a slight stab 
wound may have to be made for the applicator. 

As a rule, no anatomic difficulties arc encounlcrctl in cases in which the 
lesions are classified as stage 1 or 2. The applications of radium may be 
carried out daily so long as no distresdng systemic eirects occur. However, 
lesions which are classified as stage 3 or 4 may distort the anatomic land- 
marks and make their identification tedious and in some cases imjiossible 
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at the first treatment. A large medullary cervical mass or a large crater 
wtlli necrotic walls is the chief offender in this regard; however, as time 
passes, these features of the malignant process are resolved, the fieltl is 
restored to a more normal state and radium can be applied throughout 
the involved region. Distribution of the radium is an essential element in 
the intensive broken-dose method. Although the individual response to 
treatment will varj', it can, in a measure, be anticipated. 

Judgment and skill arc necessary for the greatest individualization of the 
intracavitary method of treatment. The response should occur rather 
slowly in stead of a rapid change which may result in necrosis and distressing 
complications, such as a persistent discharge, foul odor, hemorrhage and 
fistulas. 

Judgment is necessarj* in selecting and outlining the type of radium 
treatment at the time of the first consultation. The outline should be 
designed for cure or palliation. To be sure, the total treatment time will 
furnish data that may alter the first estimation. In thiq event, the alteration 
should be fully discussed with the staff and, if accepted, should be charged 
against the judgment of the radium therapist. I’rovided all zones can be 
treated as outlined, the procedure b classified as a complete treatment 
designed for cure; otherwise, it ts classified as a limited treatment designed 
for palliation. On subsequent visits, the complete radium treatment shodld 
not be repealed; however, limited radium trcaUncots may be applied to 
sites of active involvement in order to extend the period of palliation. 


SUPPLEME.NTAL HOELMCEN THElUpy 
I ** therapy b stated a few days before radium therapy b com- 

pleted. ihe pelvis b divided into two anterior and two iwstcrior fields. 
^ are generated at 200 kw.* and am filtered with approxi- 

nulcly 0. .3 mm. of copper and I mm. of aluminum. A dose of 500 to 700 r 
IS applied to each licld. In selected cases, the doses are divided and 250 
, ^““J“lcred daUy. In cases in which the paUents arc very 

ol)^. addiUonal filtration u used to obtain belter penetraUon of the rays 
but UJc dose per field u about the same as that employed in the average 
cisc, ihe do^ are measured in air. In the average case in which the 
lesion u cl^cd as stage 3. a second course of roentgen therapy usually 
u given alter ^ interval of three uiontlis. We do not use larger doses of 
rwnlgcn rays bmause they arc likely to cause irrilaUon of the bladder or 
m ^ i intcsline may cause bleeding from the 

It t eventually niay pnalucc scarring and obstruction. 

alone in forty-one of a series of 1,491 
m which irradiation therapy was used in Uic years 1015 to 1923, 
roentgen therapy b employed without radium 
I « the same as that wliicli has been 

doenbed, with the exception that the do«» applied to each field m.iy be 
merrased to approxitnalcly 1,000 r. 


ni:si,XTs 

The early response to imal^nl b most gralibing. The first res|xm*e 
observed u Uic control of blccxlmg. which irniy occur in two or more days. 

• l‘t*w la ISiJ, «« turd Mjs cremird •! 1 Ji l». 
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The distressiog uailetcra] aching in the hack, hips and legs may respond in 
four or five days. The discharge and odor of the lesion are the last features 
to respond to treatment. 

The patients are instructed to return for examination every three or 
four months, during the first year after irradiation treatment, every six 
or nine months during the second and third years, and every year thereafter. 

The following analysis of the results of treatment is based on 1,491 
cases in which this liTie of treatmeut was employed at the clinic in the 
years 1915 to 1929, inclusive. As previously stated, roentgen therapy was 
the only type of treatment employed in forty-one of these cases. In ^teea, 
or approximately 1 per cent, of the cases, the patients died while they were 
in the hospital. 

As the patients returned during the first year after their treatment, the 
late response was found to be equally gratifying The uterine and adnexal 
infiltration was markedly reduced in exlenL In some cases, the pelvic 
structures were free of any palpable characteristic infiltration due to 
residual malignant activity, ils the yc.ar3 passed, statistical data were 
available to confirm our initial clinical impressions. During the first five 
years of our experience with this type of treatment, that is, in the years 
1915 to 1919, inclusive, the treatmeat nas used in 288 cases Follow-up 
data were obtained in 204 of these cases. Of the 204 traced patients, 
thirty-eight, or 14 4 per cent, were living three or more years after the 
completion of treatment. During the years 1920 to 1924, inclusive, the 
treatment was used in 550 cases. Follow-up data were obtained in 522 
of these cases. Of the 522 traced patients, 185, or 35.4 per cent, were living 
three or more years after the completion of treatment. During the years 
1925 to 1029, inclusive, the treatment was used m 647 cases. Follow-up 
data were obtained in 585 of these cases. Of the 585 traced patients, 250, 
or 42.7 per cent, were living three or more years after the completion of 
treatment. In several of the cases in each of these groups, the lesions had 
been modified by treatment before the patients came to the clinic. 

This rather definite increase in the percentage of patients who lived 
three or more years after the completion of treatment was due to several 
factors, including (1) a saUsfJctory method of vaginal endoscopy to 
facilitate the placement of the applicator and gauze packing with minimal 
trauma; (2) the observation of the vaginal field during the initial days of 
therapy to guide the selection of the most effective treatment factors for 
each patient; (3) better distribution of the radium applicators in the 
vaginal and uterine fields of involvement, and (4) the early recognition and 
treatment of potential and actual complications, such as bleeding and 
serious hemorrhage, localized inflammation and necrosis of tissue. 

In 1,079 of Uie 1,491 cases, the lesions had not been modified by previous 
treatment. In these cases the lesions w'cre classified as follows: stage I in 
thirteen cases, stage 2 in eighty-five cases, stage 3 m 825 cases and stage 4 
in 156 cases. FoIIow-up data were obtained in all of the cases in which the 
lesion was classified as stage 1- Xine, or C9.2 per cent, of the thirteen 
patients were living five or more years alter the completion of treatment. 
Follow-up data were obUuned in seveaty-wgbt of the eighty-five cases in 
which the lesion was classified as sUge 2. Of the traced patients, forly-Mven, 
or C0.2 per cent, were living five or more years after the completion of 
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treatment. Follow-up data were obtained in 753 of the 823 cases in which 
the lesion was classified as stage 3. OI \be7S3 traced patienU, 424, oc 29-7 
per cent, were living five or more years after the completion of treatment. 
Follow-up data were obtained in 13S of the 156 cases in which the lesion 
was classified as stage 4. Of the 138 traced patienU, nine, or 0.5 per cent, 
were living five or more years after the completion of trealmenL 

The tJT>e of radium therapy employed has a definite effect on the prog- 
nosis. Of 565 traced patients who received a complete course of radium 
therapy, 209, or 32 0 per cent, lived three or more years after the completion 
of treatment, of 739 traced patients who rcceiveil a limited course of 
radium therapy, only 15S, or 21.4 per cent, lived for three or more jears. 

COM.MENT 

Evidenib' therapeutic radiologic judgment is an important element m 
prognosis since it possibly may increase the chance of suni'ival for three 
years or more. .Vll supplemental efforts should be employed to further the 
possibility of applying a complete course of IreaUnenL However, as a word 
of caution, nc must not overtreat a very advanced lesion and in this way 
bring about distressing features to add to an already overbunlencd and 
apparently seriously iU patient. Xo data arc available for an estimation of 
the morbidity rate in this series of cases. Morbidity occurred, however, but 
nc were not impressed by the number and severity of the reactions. 

Today the responsibtUly of ibe therapeutic radiologist in the treatment 
of carcinoma of the uterine cervix is very great. The patient and her 
restoration to health as a possibility should be the major concern. 

The outline of a plan of radiation treatment made at the initial consulta* 
lion and designed for cure or paUlation and to meet the therapeutic refiuire- 
tnents of the (latiecit will produce the best results. 

The nulium technic must be very flexible. For cvaiuple, it must be 
adaptable to the therapeutic refiuircroeDts of the stage 1 and stage 2 
lesions, nolwithstand'mg the fact that they arc few in nunilicr when com- 
pared with the stage 3 and stage 4 lesions, as well as the recurring anti 
modified lesions and their usual distressing complications. The radiolo^t’.'i 
comprehension and knowledge will guide him in the selection of the most 
effi-ctive treatment factors. 

There is no substitute for patience and an allotted lime in determining 
the most effective therapeutic strategy. Interest in the patient’s recovery' 
must extend through the initial period of treatment and the months and 
years that follow. With judicious, skillfully applied intracavitary railmni 
tlienipv os the initial treatment, suppletiientcd by roentgen llierapy, it b 
jwvsible to influence faxorably the discharge, odor, pain, bleeding and the 
|X)lenlial distressing sctiueloe. .such as fistulas, unilateral cdciiu of the 
exlremilies and bjxlroncphrosw. In some c,\ses, sound permanent healing 
of the primary lesion will occur in a miniiual trcalineiit time with a low 
mortality and morbidity rate- There should be no conflict between radium 
therapy and roentgen therapy; I conlend they should be employed to 
complement each other; the greater the co-operation and co-ordination of 
effort, the more effective will be the treaUneot. 

There are few ilata In the therapeutic radiologbt’s field of endeavor th.it 
vill furnish maVtiial for sem.T.dixalion; instead, thetMtient uud the disca^ 
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are both characteristically individual, as well as the response to treatment. 
However, in a measure, a certain pattern of satisfactory response will be 
obsen’cd, and yet it cannot be definitely predicted. 

With an enlightened womanhood, an alert physician and a skillful 
specialist, guided by sound therapeutic judgment, the initial result should 
be prompt and the late result should be more i>crtn.tiient, or the period of 
p.illiation should be lunger and more enduring. 

SUMMARY 

Briefly stated, the intracavitary, intensive broken-dose method of 
radium treatment, followed by supplemental roentgen therapy, furnishes a 
wide range of in<livi(lualiz.ition for the greatest number of patients who 
have carcinoma of the uterine cers'Lv. The treatments can be designed for 
cure or palliation. The immediate subjective and objectiv c response occurs 
rather promptly As time i>assf<I. favorable statistical data were available 
to su()i)orl our initial interest and to encourage us to improve and refine 
this conservative method of radium treatment for carcinoma of the uterine 
cervix 


PEy«ONJfi*S DISEASE AND ITS TREATMENT WITH RADIUM* 
ROULRT E. FRICKB a-nO JAML5 11. VARNT.Y 

Cabot has called Peyronie’s disease one of tlie more common rare 
diseases of the penis Since its original description by Peyronie in 1743 it 
has been described under a sanely of names: fibrous plaque of the penis, 
fibrous casernositis, chronic cavernosifis, fibrous sclerosis amf plastic 
induration of the penis. The tunics of the corpora cavernosa or the inter- 
cavernous septum or both arc involved in induration which may result in 
formation of a plaque, nodule, cord or band, readily' palpable and super- 
ficial, although not attached to the overlying skin. The corpus spongiosum 
and urethra arc not involved. On erection the presence of this plaque or 
band causes an abnormal bending of the penis, usually' without pain, 
although pain may be present. Tliis bending becomes extreme and even- 
tually may prevent sexual intercourse altogether. Plaques have been 
excised for microscopic study. They exhibit bundles of collagen fibers with 
fibroblasts between them, a few blood vessels and not many' clastic fibrils; 
in other w ords, they seem to resemble a keloid. Ev cntuully, in long-standing 
untreated plaques, calcium and bone may be formeii. 

The etiology of fibrous plaques is unknown. A variety of chronic condi- 
tions have been cited as causative factors, but no positive proof has been 
forthcoming. Many urologists believe the condition is due to trauma, even 
thougli a history of trauma rarely is elicited; the belief probably is justified 
because of the resemblance of the lesion to keloids on microscopic 
examination. 

Treatment has been varied and not ti» successful, as can be guessed 

•.Mindgmuit o/fwjjfrpuUishfd in full in Tlie Journal of Urology. 39 -6*7-030 (Apr.) 1818 
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because many agents are employed. Johnson listed as therapeutic measures 
topical applications of iodine, mercury, camphor, iodoform and sucli drugs; 
internal use of iodides and arsenical drugs; injection of fibrolysiii and use of 
electrolysb, faradic current, ultraviolet rays, short wave diathermj’, 
excision, roentgen therapy and radium treatment. 

The lesion occurs in patients of any adult age, but the majority of patients 
are more than fifty years of age. It is found in patients of all walks of life. 
The diagnosb readily is made by considering the history, the siTuploms 
and the characteristic physical findings. Formerly, it was considered a rare 
disease; in 1928 Polkey found 549 cases in the literature and added anoUier. 
By 1940 Burford found that forty more cases had been reported and added 
forty of his own, a total of 630. 

In 1939, thirty-four cases in which radium was used for treatment at lie 
Maj'O Clime during three preceding years were reported. Of the thirty-one 
patients traced, 48.3 per cent were unimproved by the treatment, but the 
remainder had good or fair results. We have continued to treat disease 
with radium since then in increasing numbers of cases. Many inquiries 
from other physicians and their Interest in the problem have prompted us 
to review our experience with treatment of the condition with radium at 
the clinic from 1038 to 1043, inclusive. 


TREATVIENT 

Physicians favor varied tjpes of treatment. Cabot mentioned roentgen 
beatment or excision, as does Polkey. Johnson preferred surgical excision, 
but stated that recurrences are common. Corbus favored use of diathermy. 
Burford, Soiland and others believed that radium therapy achieved the 
best results. 

T^hnic. At the hlayo CUmc, our own preference in the treatment of 
this disease has been radium therapy. We have used heavily filtered radium, 
at a dMtance from the skin, over the entire shaft of the penis. To gain 
ertension of the organ, the ends of a loop of adhesive tape are fastened to 
if penis; a rubber band through the center of the loop is 

attached to the leg just above the knee with adhesive tape, thus exerting 
traction. A lead plate is placed over the scrotum, as protection for the 
«rotum and as a support for the balsa wood blocks carrying the radium 
tub«. On a flap of transparent ceUophane the upper margin of which b 
tape^ to the lower part of the abdomen are placed the three wooden blocks 
^ . j 5“ measurmg 3 by 3 cm.) and each of the blocks b 

si^ounled by a 50 mg. radium tube filtered isith 1 mm. platinum. The 

the extended 

penis. To ae imdersurface of the ceUophane flap wooden blocks are taped, 
fwfir “ support. The radium b left in place for 

twehe hours. The patient lies flat on hb back; the head of the bed b 
ele\ated so he can read and keep awake during the treatment, men it b 
neceswry to use a unnd, the paUent can undo the rubber band around the 
OOP of adhesive tape, raise the ceUophane flap, void and replace the appara- 
tus hiuiseU. The supporling wooden blocks on the undersurface of the 
fbp. one on aUier side of the penis, serve as guides in replacement. The 
dose, 50 mg. tubes at 1 inch dbUince, spaced as describcxl. for 12 
hours IS suberythema. 
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The main features of treatment are; (o) by extending the penis by trac- 
tion, the whole shaft is treated adequately and (6) by placing radium at a 
distance, injury to tlie normal tissues can be avoided. Neither erythema 
nor distressing edema has occurred in any case. 

Treatments are spaced three months aparL If no apparent benefit fol- 
lowed treatment, wc usually stopped our efforts after the third application. 
Sometimes a patient was helped sufficiently by only one or two applications, 
-so that no more treatment was needed. 

Results. — During the six year period from 1938 to 1943, inclusive, 141 
patients were treated JH'lb radium at the 3Iayo Clinic /or fibrous plaque. 
This was an average of approximately twenty-four patients a year. The 
two youngest patients were twenty-seven years old and the two oldest, 
seventy years old. The average age was 53.2 years. 

One treatment only was given to eighty-^ patients. Six patients had 
four treatments each. The average number of treatments per patient 
was 1.5. 

Information concerning results of treatment was obtained by re-examina- 
tion of patients or by letters from patients or from their physiciaus else- 
where. We were able to determine results in 112, or 70.4 per cent of the 
total. Our study is based on findings in these 112 cases. 

We judged the results rather crillcaJly and demanded evidence of 
decided improN ement before classifying a result as good. ^Ve found a poor 
result (no improvement discernible whatever) in fifty cases or 44.0 per cent. 
\ fair result (some definite benefit) was obtained in twenty cases or 17.8 
per cent. A good result was noted io twenty-eight cases or 25 per cent and 
an excellent result or cure in fourteen cases or 12 5 per cent. 

IVe thought that perhaps the age of the patient, the duration of symp- 
toms before treatment was instituted or the number of treatments might 
be important factors in the result of treatment. The study of thirty-one 
traced patients reported by Olds and one of us in 1939 indicated that the 
patients not benefited by treatment had bad the disease much longer before 
treatment was started and also had had fewer treatments. However, in 
this study of 112 traced patients, there seems to be no essential difference 
in results of treatment because of the patient’s age, duration of symptoms 
or number of treatments given. 


SUMMARY 

Fibrous plaque of the penis disturbs no vital function and Is not a serious 
condition; however, the disease fends to cause se»-ere mental distress and 
every effort should be made to cure the condition. The disease occurs usually 
in middle-aged patients. It appears to be a self-limiting process. Although 
formerly this was considered an extremely tare disease, many more cases 
are being reported in recent j ears. 

The etiology is not known. Microscopic examination of excised fibrous 
plaquespresentsa pictureresembJiag that of keloids elsewhere in the body, 
Ilence, trauma due to previous infections, passage of sounds or some other 
factor may well be the cause. 

Although present methods of treatment are unsatisfactory’, radium 
therapy given by the technic employed in treating keloids appears to be 
worth w^c. More Uum half the patienia treated should receive definite 
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benefit. Uadium treatment of 141 patienU over a sis year period is de- 
scribed; 44.6 per cent of those traced were not benefited but the remainder 
were helped. The age of the patient, duraUon of symptoms before treatment 
and number of treatments given did not seem to be factors definitely 
influencing the result. 


ROENTGEN TREATMENT FOR EXTENSIVE EPITHEUOMA OF 
THE LARYNX; RESULTS IN 139 CASES* 

\RTHUn U. DESJ.AHDINS, FREDERICK A. FIGI and LUTHER M. VAUGHAX 
CASES AND METHOD OF TREATMENT 
The purpose of this paper is to review and analyze a series of 130 cases »i 
nhich epithelioma of the laiynx has been treated with fractional doses of 
roentgen rajs from 1930 through 1943. All the patients had extensive 
cpilbeiioma — in most cases the neoplasms were so extensive that surgicaf 
treatment >Yas not considered advisable. Other patients, ■nho bad undergone 
previous laryngectomy here or elsewhere, ncrc suffering from more or less 
extensive recurrence; in a large percentage of cases the malignaut process 
had invaded some of the cervical nodes. In manj* cases obslruclion re- 
ciuired prelimiuacy tracheotomy. 

Tracheotomy. — .Vmong all the patients included in the series of 139 cases 
tracheotomy was not performed at anj* lime in fifty-six cases: tracheotomy 
was performed before roentgen treatment in seventj’-six cases, during the 
course of roentgen Dcatment in onlj' one case, and soon after the course of 
Irealmcnl in six cases. 

From the foregoing circumstances it is evident that the ca.scs included 
in this group could liardly be regarded as favorable; indeed, a mure unfavor- 
able group of cases would be difficult to find. 

Techide of Treatment. — All these patients were treated with raj'S gen- 
erated at 200 peak kilovolts, filtered through a Tboracus filler consisting of 
0.44 mm. of tin, 0.23 mm. of copper and 1.0 mm. of aluminum, at a focal- 
skin distance of 50 cm. The half-layer value was equiv.-ilcnt to 1.75 mm. of 
copper. In mast cases the treatment was ©vea through two lateral fields 
(one on each side), each of which measured from 8 by 12 cm. to 12 by 18 
cm. ; but in a small number of cases the treatment was gh’cn through three 
fields (two on one aide and one on Uie other); when two fields on one side 
were employed, they were on the side on which the hulk of the malignant 
process was situatc«l. 

During the early part of this i>criod, Uic roentgen lrc.itn)cnl was arranged 
in diffcTcnlwaysinan attempt to find the Umc dlslribulion, the daily dose, 
and the total dose which would yield the most favorable results. Most of 
the patienU were treated twice a day for periods varying between fifteen 
and thirty days, but a certain number acre treated once a daj* for a similar 
t>criod. Except on Sunday, all patients were treated as much os possible on 
* .tbridgfflCDt of psp«r publlslicd tn full in iJic AntrricBn Jourual of Kucol^rnology. CO 29- 
fJuly) 19W. 
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consecutive days; but sometimes, because of radiation sickness or for some 
other reason, the course of treatment nas interrupted, at or near the 
middle, for one, two, or three days. Six patients were treated for sixteen 
days, one for seventeen days, one for eighteen days, thirty for twenty da.\ s. 
one for twenty-one dajs, two for twenty-two da^'s, twelve for twenty-three 
days, fi\e for twenty-four days, sixtj-five for twenty-five days, two for 
twenty-six da.^s, one for twenty-seven days, and seven for thirty dajs 

In six cases treatment was discontinued* after ten dajs in one case, 
after thirteen dajs in three cases, after fifteen days in one case, and after 
sixteen «]ajs in one case Thish.id to be <lone because the patients’ condition 
hud become too bad to continue treat nient (five cases) or because the patient 
refused to carrj on (one case) 

The total dose gi\cn to each field varied from 2,000 to 4,000 roentgens 
measured in air; in most cases the total dose was greater than 3,000 roent- 
gens Therefore, when the treatment was giscn through two fields, the 
total dose for both fields varied between 4,000 and 8,000 roentgens; when 
the treatment was given through tiuec fields, the total dose varied between 
0,000 and 10,000 roentgens In normal persons the width, or lateral thick- 
ness, of the Hock vanes belli ecu 10 and 10 cm.; but, since most of the p.i- 
tienls who were referred for treatment had lost weight, the lateral thickness 
of their nocks \aried between 10 and 14 cm. The thickness of the axerage 
patient's neck, therefore, is approximately 12 cm. Half this thickness 
would be (i cm With roentgen rajs generated at 200 kilovolu and filtered 
through u Thnracus filter composed of 0.44 mm. of tin, 0.25 min. of copper 
and 1.0 Him of aluminum, approximately 70 per cent of the uir dose 
would be delixcred 0 cm beneath the skin. Therefore, if an air dose of 
3,800 roentgens is gi\«n through each of two fields, Uie total dose reach- 
ing the tumor in the middle of the neck would be approximately 5,320 
roentgens. 

Gradually il was found that there is such a thing as too large a total dose, 
which causes severe reaction of the mucous membranes and skin without 
improxing the end result. In time il was learned that a total dose between 
3,500 and 4,000 roentgens to each of two fields j'lelded as good results as 
could be obtained; in the average case such a total dose to each field 
caused a reaction of the mucous membrane and of the skin which was not 
unduly severe (moderate epithelitis and epidermitis). In some cases the 
reaction was onlj' slight, but in a small percentage of cases even this dose 
caused a rather sex-cre reaction. 

The reason wliy many patients were treated twice a day was the bjpo- 
thctical reason of trj’ing to irradiate as manj' cells as possible during the 
actixe phase of znilaiU. In all probability it would be impossible to recog- 
nize clinically any difference in the biologic effect of irradiating a neoplasm 
once a day or twice a daj’, but some hypotheses are so appealing! Another 
subsidiary reason for irradiating the epitheliomas twice a daj* was that 
this might cause less systemic reaction (radiation sickness) than exposure 
to the same daily dose at one sitting. It is now clear that any difference in 
this respect is too slight to be perceptible clinically. 

Coutard and many other radiologists haxe gixen total doses of approxi- 
mately the same magnitude or exen larger doses, and they have spread the 
treatment ox*er a period varying from fourteen to twentj*-fi\e or thirty 
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benefit. Raaiiim Ircalmenl of Ul palicnla over a mx year peritxi u Jc* 
scribed; H.O per cent of those traced were not bcncSlcd but the remainder 
w ere helped. The age ol the patient, duration of symptoDU before Ircalincnt 
and number of treatments given did not seem to be factors definitely 
inllucncing the result. 


ROENTGEN TREAT.’MENT FOR E.VrENSIVE EPITHELIOMA OF 
THE L.VUYNX; RESULTS IN 139 CASES* 

\UTHUIt f Ut-SJAItUl.NS. FIlEDElttCK X FlOl xso LLTHKJl M. VALGHV.N' 
CASES AND MCTIIOD OP TllEATMENT 
The pur]»ose of this pa|>cr is to review and analyze a series of 139 cases in 
v\hich epithelioma of the larj'ux has been treated with fractional doMJS of 
roentgen rays from 1030 through 191a. All the {laticnts bad cJttcnwvc 
epithelioma — in most cases the neoplasms were so extensive that surgical 
treatment was not couNidcred advisable. Other patienU, n hu lud undergone 
previous laryngectomy here or clse»hcrc. were suffering from more or less 
extensive recurrence: in u large (Kreentage of cases the malignant preccss 
had invaded some of the cervical nodc-s. In Duny ca>cs obstruction re- 
quired preliminary' trachcoloiuy. 

Tracheotomy. — <Vmong all the patients included in tlie series of 13!) eases 
tracheotomy was not pcrformeil at any lime in fifty-six c.lscsj traclicoloiny 
was performed before roentgen treatment in seventy-six casrcs, during the 
course of roentgen treatment in only one case, and soon after the course of 
treatment in six eases. 

From the foregoing circuinsUiiices it is evident that the coses inchidi-d 
in this group could hardly be reganicd as favorable; indeed, a more unfiivor- 
dUle group of eases would be diOicull to find. 

Technic of Treatment, — .VII these patients were treated with nij a gen- 
erated at 200 peak movolts, filtered IhrougU a Thoraeus filler consisting of 
0.44 mm. of tin, 0.25 mm. of copper and 1.0 mm. of aluminum, at a focal- 
skia distance of 50 cm. The half-layer value was equivalent to 1.75 mui. of 
copper. In most cases the treatment nas given through two lateral fields 
(one on each side), each of which measured from 8 by 12 cm. to 12 by 18 
cm.; but in a small number of cases the treatment was given through three 
fields (two on one side and one on the other); when two fields on one side 
were employed, they were on the side on which tlic bulk of the malignant 
process was situated. 

During Iheearly part ol IhUiicriod, Uie roentgen treatment was .nrranged 
m different ways in an attempt to find the time distribution, the daily dose, 
and the total dose which would yield the most favorable results. Most of 
the patients were treated twice a day for periods varying between fifteen 
and thirty days, but a certain number were treated once a day for n similar 
period. Except on Sunday, all patients were treated as mucli as possible on 

* Abndgmrnt of p&p«r pubtUied isfuUuidie Amencan Jounulof Itoent^enoWgf. CO 
3S fjuly) lfl»8. 
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consecutive (Jays; but sometimes, because of radiation sickness or for some 
other reason, the course of treatment was interrupted, at or near the 
middle, for one, tno, or three days. Six patients were treated for sixteen 
days, one for sc\ cntccn days, one for eighteen days, thirty for t\\ enty da.\ s. 
one for twenty-one days, two for Iwcntj’-two days, twelve for twenty-three 
days, five for twenty-four days, si\ly-fi%'e for twenty-five days, two for 
twenty-six days, one for twenty-se\cn days, and seven for thirty dajs 

In six cases treatment was disconlmuetl* after ten dajs in one case, 
•ifter thirteen dajs iii three eases, after fifteen days in one case, and after 
sixteen daj s in one case This had to be done because tbe patients’ condition 
had become too bad to continue treatment (five cases) or because the patient 
refused to cairj' on (one case). 

The total dose given to each field varied from 2,000 to 4,000 roentgens 
measured in air; in most cases the total dose was greater than 0,000 roent- 
gens. Therefore, when the treatment was given through two fields, the 
total dose for both fields varied bclncen 4,000 and 8,000 roentgens; when 
the treatment was given through three fields, the total dose varied between 
(»,000 and 10,000 roentgens In normal persons the width, or lateral thick- 
ness, of the neck varies between 10 and 16 cm.; but, since most of the pa- 
tients who were rcfcrrtxl for Irealmenl bad lost weight, the lateral thickness 
of their necks varied between 10 and 14 cm. The thickness of the average 
patient's neck, therefore, K approximately 12 cm. Half this thickness 
would be 6 cm. With roentgen rays generated at 200 kilovolts and filtered 
through a Thoracus filter composed of 0.44 mm. of tin. 0 35 mm of copper 
and 1.0 Him. of aluminum, approximately 70 per cent of the air dose 
would be delivered C cm. beneath the skin. Therefore, if an air dose of 
0,800 roentgens is given through each of two fields, tlie total dose reach- 
ing the tumor in the middle of the neck would be approximatelj’' 5,020 
roentgens. 

Gradually it was found that (here is such a thing as too large a total dose, 
which causes severe reaction of ibc mucous membranes and skin without 
improving the end re.sult. In time it was learned that a total dose between 
0,500 and 4,000 roentgens to each of two fields yielded as good results as 
could be obtained; in the average case such a total dose to each field 
caused a reaction of the mucous membrane and of the skin which was not 
unduly severe (moderate epilbelills and epidermilis). In some cases tbe 
reaction was only slight, but in a small percentage of cases even this dose 
caused a rather severe reaction. 

The reason why many patients were treated twice a day was the lij-po- 
thetical reason of trying to irradiate as many cells as possible during the 
active phase of mitosis. In all probability it would be impiossible to reimg- 
nize clinically anv difference in the biologic eScct of irradiating a ncoplasni 
once a day or tw ice a daj’, but some hypotheses are so apjiealingj Another 
subsidiary reason for irradiating the epitheliomas twice a day was that 
this might cause less systemic rcaclion (radiation sickness) than e.xposure 
to the same daily dose at one sitting. It is now clear that any difference in 
this respect is loo slight to be perc^tible clinically. 

Coutard and many other radiolo^ts liavc given total doses of approxi- 
mately the same magnitude or even larger doses, and they have spriaid lac 
treatment over a period xarjing from fourteen to twenty-five or thirty 
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days, and in some cases as long as sixty days. Alost patients can tolerate 
from 200 to 400 roentgens a day \rithout undue disturbance, many can 
take 300 or 400 roentgens daily witliout any sign of intolerance, but in 
some cases even 200 roentgens a day causes tlie patient to lose appetite 
or to vomit. In our experience a daily dose between 300 and 325 roentgens 
is tolerated by most patients, but sometimes tlie daily dose must be reduced 
to 250 roentgens or even to 200 roentgens. In some cases, for Ibis reason, 
the period of treatment has extended over twenty-five days. It is possible 
that to have shortened the period of treatment to twenty days, or even less, 
might have improved the results; but this would bave required the patients 
to take a daily dose of nearly 400 roentgens, and almost certainly many 
patients would have found it dilSciilt or Impossible to tolerate this larger 
daOy dose. Even with a daily dose of about 300 roentgens, many patients 
have lost weight, and sometimes this loss has been considerable. 

During recent years some radiologists have advocated treatment through 
small fields; or, after starting treatment through fields of a certain size, 
some have recommended reducing the size of the fields as the neoplasms 
retrogress. No doubt, these methods can be used effectively in selected 
c^es, when the neoplasms are not extensive; but in most of the cases with 
wmeh we have had to deal too small fields would almost certainly have 
me^t Aat some parts of the maUgnaot process would not have been 
mcluded or would not have received an adequate do»e. In cases of kind, 
tnerefore, the method of diminisluog fields would be dangerous. Our atti- 
tude has b«^ that, unless the entire neoplasm is treated, the patient might 
as well not be treaty at all. To us, even at the cost of more e.ttensive and 
more, severe reaction, it has seemed preferable — indeed essential — to 
irradiate through rather large fields in order to avoid the risk of missing 
part of the mahgnant process. Even with large fields, we are certain that, 
m Mme casM, outlying extensions or infiltraUng portions of the neoplasms, 
tb' * ly™ph nodes, did not receive adequate exposure or were misscil 


TolerMce and ReacUon,— During the first half of the course of treatment, 
most patients eat about as usual, and their weight does not diminish 
much, if at all. But a small percentage of the patients do not tolerate the 
Ueatment weU, nausea causes their appeUtc to diminish, and tliey lose 
« necessary, on account of a low tolerance, to 
* treatmmt for two or more days in older to allow the patients 
Tn enough to enable them to complete the course of treaUnent. 

^ patieots have some degree of obstruction and 

into ^ ^ t“be through Uie nose 

during ^ artificially. This seldom occurs 

aKiSin to treatment. ^\^en. between the twelf U, 

mn 1 “embnme begins to react (epithelilis). 

mwasmg difficulty in eaUng enough food to nourish 
^fto increasing 

' “.““brakes causes swallowing to become more and 

more but sometimes, m cases in which, before treatment, some 

degrw of obstnicUon was present, the mucosal reaction causes Uie obstruc- 
tion to l^omc complete, or nearly so. It is especially in cases of this kind, 
and at this stage, that the inscilion of a tube for artificial feeding may 
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become an urgent measure. Some patients may lose from 5 to 15 pounds 
(2.3 to 6.8 kg.), or even more. 

xifter the entire course of treatment has been completed, the epithelitis 
and cpidennitis continue for two or three weeks, slowly subsiding during 
this period. ]Jy tljis time the neoplasm has retrogressed more or Jess; at the 
same time the patients have less dilEculty in swallowing and, as they can 
take more food, their weight begins to increase. Usually the weight which 
has been lost before and during tlic course of treatment, or at least much of 
this lost weight, is regained within two or three months after completion 
of the treatment. l\Tien, three months after treatment, most of the patients 
returned for re-examination, most of them had recovered the weight ^hich 
had previo^usly been lost, their general condition had greatly improved, 
and the tumor had disappeared. In some cases, however, residual edema 
made it dUlicult or impossible to be certain whether or not the malignant 
process had completely disappeared; when cervical lymph nodes had been 
afTecled more or less extensively, the involved nodes usually had diminished 
and often they also bad disappeared. Sometimes, when lymph nodes in the 
lower part of the neck had been involved, they did not retrogress as much as 
nodes high in the neck. In some cases, also, affected nodes in the upper part 
of the neck underwent only partial regression during the first three months, 
but complete regression of these nodes occurred later. This, however, was 
not always true. In most cases, when the involved cervical nodes bad not 
disappeared at the end of three months, complete regression did not occur 
at any time, and subsequently the malignant process in these nodes again 
became active. 

As has already been shown, the most favorable cases are usually.selected 
for surgical treatment, and only tlie cases which surgeons consider unsuit* 
able for surgical treatment are referred for roentgen treatment. Some of the 
patients in series bad undergone operation one or more times, and 
some had undergone laryngectomy. Others bad undergone electrocoagula- 
tion, with or without implantation of radon seeds. These were referred for 
roentgen treatment because further surgical measures were out of the 
question. Under these most unfavorable circumstances, to expect to cure 
many patients would be sheer foUy; and yet, as will be seen, some patients 
were cured, and many others derived substantial improvement which 
continued long enough to be well worth the effort to treat them. 

The number of cases included in the series which we are reporting is 139. 
Among these, 120 of the patients were male and nineteen were female. 
This overwhelming preponderance 'of male patients agrees with the ex- 
perience of all those who have written about epithelioma of the larj-nx. 
Among these patients eighty-one were from forty through sixty years of 
age; of those less than forty years were one patient aged thirty-four } cars, 
four patients aged thirty-five years, and one patient aged thirty-eight 
years. Among those who were older than sixty years, seventeen patients 
fell in the age group from sixty-one through sixty-five years; fourteen fell 
in the age group from sixty-six throu^ seventy years; thirteen fell in the 
age group from seventy-one through seventy-five years; six fell m the age 
group from seventy-six through rigbty years; the age of one patient was 
eighty-one years, and that of tie oldest patient was eighty-two years. 
Thus, fifty-two patienU were aged from sixty-one through eighty-two 
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years. 0 / the total number of patients in this scries, the proportion of those 
^\hQ£e ages were seventy-one 5 ears or more was 15 per cent. 

Regression of Tumors and of Invoked Lymph Nodes. — In a large 
percentage of the cases a course of treatment such as has been describnl 
was accompanied by rapid regression of the neoplastic process; by the 
time the course of treatment had been completed, the tumor had retro- 
gressed so much that it could no longer be recognixed. In other cases the 
treatment was accompanied by substantial regression, but some of the 
tumor or secondarily involved l^mph nodes could still be seen or fell at the 
time the course was comiileled. In many of these cases apparently complete 
regression required about tno months after the end of the course of treat- 
ment. Uy this is meant that, about two months after the course oHreatnicnl 
had been completed, clinical or laryngoscoplc evidence of the neoplasm 
could no longer be found. Three months after treiitment, in most cases, 
some degree of residual edema in the laiy'ov and in the soft tissues of the 
neck nas present in a large i>erccnlage of cases. This edema slonly dimin- 
ished, nwi \ 1 s 1 \ 12 d\y. but not always, it bad disappeared at the end of sis or 
eight months. In a small percentage of cases some eilema continued still 
longer 

.Isfar as the patients’ symptomsnercconcerncti, these usually subsided 
in proportion to the degree of regression of the neoplasm and atapprovi- 
nulcly the same rate. .\n interesting point, howe%cr, is that, even when the 
malignant process liml disappeared, many patients did not recover the 
normal quality of their voice. Other symptoms, such as hoarseness, cough, 
dyspnea, or d>sphagia. often disappeared or greatly diminished, but many 
jwlients were left ullh a voice nhieh was not entirely normal. Sometimes 
this w.ia due to the scarring of previously involveil latyuigeal slniclures 
after regrc>sion of the neopKism; sometimes, no doubt, it was due to incoiii- 
plcle rcgrcviion of the malignant process, cs'cn when tins could no longer 
lie seen; sometimes it was due to residual edema. 

Of the 130 c.ucs a piece of tissue or a lymph node had been rcmovttl for 
bioii>.y in ISG cases (90.C per cent). In the remaining thlrlccii citses tivsuc 
for biopsy hail not Ix-cn remosed, bill in all of these the clinical features 
were sucli (Ihst the malignaiicy of the lesion could hardly l>c doubled. Of 
the tiO eases in which the diaguosu }iad Ik-cii confirmed by tnicro.scopic 
exaniin.itioii t»f M'ctiotH of ti.s.>uc not one hail a neoplasm u ilh a malignancy 
of grade 1 (Ilrulcrs* nietlioil); from this it is apjMrent that all patient.H who 
had tumors with grade 1 of nial/gjiancy were treated .•urgic.iJJy, I/t forty-one 
c.iwi till* neopI.UMii'i were of grade •£ inaligtiancy, in finy.fi\c c.nscs the 
lumiirs were of gr.wle 3. and in twenly-vighl ca*<-s they were of grade t 
tiiuligti.iiicy. In one c.Lse the [kiilirdngist who ex.tnunetl sections of liwue 
from the tumor njKtrtisI ’'adciiixaircinoma of cviuulmma uini in 

.niiothcr ca.se the iuthologi»l n-|M>nei| "grade t nt‘oiila.siii.” w Uhout furllu r 
iiientilication. 

flESVl.'Iti 

Of the 169 patients included in this series recent information was «l>- 
taineil about all but fisc. Althougll mlomution atjout Uiesc fis-c |)aticiiU 
lias not Ixcn obtainwJ recently, scseral of lluin are known to have Ixcn 
alive and well from one to six yrara since Uiey were treateti. Tlarefure. we 
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have not hesitated to tabulate them vith the other patients, if only to show 
how long they are know n to have survived. 

Sixty-onc patients are known to ha%e died within one year; some of 
tlic-vc »licd soon after treatment {a few weeks or months), and in one case 
the j)alieiil died before the course of treatment could be complctetl. In 
these cases, obviously, the malignant proeesa had been more than usualJ.v 
extensive, and the general condition of the jiaticnts had been bad before the 
treatment was started. This had been recognized, but treatment had been 
given nevertheless in the hope of obtaining for the patients siibslantial, 
though IcmiKirary, improvement The other five patients were living and 
apparently well when they were last heard from less than one jear after 
treatment; since these patients were treated so recently, however, too much 
significance cannot be placed on their appearance of well-being at that 
time 

In some of these cases not only the malignant condition in the larynx had 
been extensive, but adjacent structures had been invaded, or lymph nodes 
in the lower part of the neck had been involved- Under these circumstances, 
the chance of complete regression was small. When, besides extensive local 
involveiaeiit, the process already has extended to lymph nodes in the upper 
half of the neck, the prospect of cure is not great. But when, besides the 
lorcguing conditions, Ijiiiph nodes just above or behind the clavicle hav'c 
l>ecn invaded, complete regression is practically out of the question In 
some cases it is likely that, besides lymph nodes in the lower part of the 
neck, which arc known to be involved, other no<lcs wliicli cannot be seen 
or felt arc also affected. 

In thirty of thirty-six cases the patients arc kiiow-n to hav’c dteil between 
one and two }car» after treatment. When the other six patients were last 
hcani from, all were living aad apparently well at that time (recently). 
One of these patients had liad exceptionally' extensive involvement and 
how long he may remain well is uncertain. Another of ihcac six patients 
was operated on at least twice after the course of roentgen treatment for 
reactivation of portions of the malignant process. It is plain that the thirty 
patients who died in this second group of cases, together with the sixty-one 
palicnls in the first group, who had died within one year, represent a large 
percentage of the entire series. There is no doubt that these ninety-one 
patients had died so soon because the malignant tumors with which they 
had been aQlicted had been most extensive. Uiuloubtedly the grade of 
malignancy also had play ed an important part. 

The first impression is one of doubt concerning the advisability of treat- 
ment m such unfavorable cases. And yet, the great majority of the pjlicnts 
had obtained substantial improvement. In some cases, wiUiin two or 
three months after the completion of treatment, the neoplastic process had 
disappeared, and the patients' general condition had greatly' improved; 
often this improvement had continued for many months, to l>e followed by 
fresh "activity of the malignant wndition and by death. In other cases 
treatment had not caused the primary neoplasms and their secondary 
extensions to disappear completely, but marked regression and general 
improvement bad occurred, ami this had continued for a variable period. 
When, for from several months to two years, treatment is followeil by 
markeil oreomjdele abatement of symptonw and by pronounced improve- 
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ment in general condition, no one can question its value. After all, complete 
and permanent cure is not the only criterion of a method of treatment; in 
truth, this criterion is valid only in carefully selected and favorable cases. 
To practice medicine means, not only to try to cure patients when this is 
feasible, but also to relieve suffering in any form when a cure is impossible. 

Five patients are known to have survived between two and three years, 
one has thus far survived between three and four years, and three are 
living and well between four and five years. Four are living and well 
between five and six years, one is living and well between six and seven 
ye^s, three are living and well between seven and eight years, two are 
living and well between eight and nine ^ears, and two patients are living 
and well between ten and eleven years. 

Of the 139 cases in the entire series, seventy-one patients were treated 
between 1935 and 1943, inclusive; of these we have not been able to obtain 
r^ent infor^tioa concemiog three. This leaves sixty-eight patients In 
the series nho were treated during tins period and who are living more 
than five ye^ since their t^tment at the clinic. As percentages of "cured 
c^s^ go, this proportion is not as high as might be expected but, con- 
sidering the initially unfavorable character of all these coses and the 
extensive mahgnant neoplasms from which the patients suffered, even this 
seems worthy of consideration. There is no doubt that, if these 
patienU had not been treated in the manner which has been described, all 
of them must mevitably have perished in short order. Moreover, this 
^mtage docs not give any idea of the proaounced relief of symptoms 
and improvement m general condition which, in the patients who have died, 
had occurred after treatment. 


ROENTGEN TREATMENT OF BRONCHIAL ASTHMA* 
EUGENE T. LEDDY axd CILUILES K. aiAYTUlI 
tliat statistical studies of the results of the roentgen treatment 

^itive but failed to obtain relief of their asthma by sDcciCe treatment, 
hr^nt years we have ^ployed some type ol uLS. o^r ito 
roen gen ^erapy m pracUeeUy aU cases of „lhnia huTin a fiw ^ 
roentgen Uierapy has been the only typo ol treatment employed. No 



BOEKTGEX TREATilEKT OF BBO^TCUIAL ASTUiU. 


661 


patient w ith mild asthma was treated with roentgen rays. About half of the 
patients had severe or very severe asthma; the remainder had moderately 
seicre asthma, ilotli together constitute about 6 per cent of the total 
number of asthmatic p.xticnts who have been treated at the Mayo Clinic. 

In 1936 we reported the results obtained by irradiation of Uie mediasti- 
num in twenty-three cases of severe asthma. The patients were treated in 
tlie years X931 to 1934, inclusive. Five of them were improved to a great 
degree for many months; eight were dchnitely relieved for shorter periods. 
In the ten remaining cases, the results were classified as failures. In this 
group of cases, a technic of treatment through paravertebral fields was 
favored, and a dose of about 550 r was administered in two days. Roentgen 
rays generated at 135 kv. and filtered through 6 mm. of aluminum were 
employed. The conceptions on which this treatment was based were as 
empiric and os indcfinilc as was our knowledge of the true nature of asthma, 
but in general the method seemed to produce better results tlian other 
methods which w e bad been ustag, such as irradiation of the spleen, irradia- 
tion of an anterior mediastinal field or irradiation of a combination of dif- 
ferent fields. The technic had the additional advantage of producing fewer 
gastro-intestinal upsets than did the methods previously employed, and, 
as we have said, it seemed to produce an appreciable relief from the asthma. 

In 1939, we reported another scries of 315 coses in which the patients 
were treated in the years 1935 to 1937 inclusive. One hundred and sixty- 
one of tlicse cases were available for statistical analysis. Thirty-eight 
(34 per cent) of the 16L patients obtabed more than 75 per cent relief 
which lasted from one to many months. An additional group of twenty- 
three patients (14 per cent) obtained as much relief but were not included 
in Uie former group because other treatment, given at the same time, may 
have been a factor in relieving the symptoms. The remaining seventy-four 
patients (46 per cent) obtained less tlian 50 per cent relief or relief for a 
very short period, and the results were considered failures. 

The 315 patients were treated through a large anterior and a large 
posterior field over the mcdiaslinuin. This technic, whicii has been termed 
the “high-dosage” technic, was thought perhaps to produce better distribu- 
tion of the radiation witliin the thorax and, therefore, to produce better 
results. As in the first series, the roentgen rays usually were generated at 
135 kv. and as a rule were filtered through 6 mm. of aluminum. A ilosc of 
500 r, measured in air, was given to each field. Only rarely was the liver or 
spleen treated alone or in conjunction with treatment of the mediastinum. 

In another small group of cases of astlima, one anterior field and two 
paravertebral fields were treated. Irradiation of the fields was given at an 
angle of 120 degrees. The results in ihb series were not satisfactory. 

In the second study we stated that we were unable to determine any 
criterion by which we could judge wlucli patients would be relieved by 
roentgen treatment and which would not, but our impression was that 
the more severe or more constant the asthmatic symptoms the belter was 
the chance that roentgen therapy would relieve the si-mptoins. At that 
time we had no conclusive daU by which we could explain the beneficial 
effect of roentgen rays in cases of asthma but we offered the theories that 
roentgen rays might decrease the secretory pow cr of the mucous glands in 
the trachea, or might liberate antibodies from the leukocytes that then 
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might stimulate the production of coaiuopliils, or that the benefit might 
be due to an analgesic elTect of the roentgen rays on the nrr\-oii8 systcui. 

Incidentally, it might bo mcnliuueil here that for a short time v,c held 
the hypothesis that llic circct of roenigen rays was due to the perxluction 
of “protein shock" and that those )>alients who were most miuseatetl after 
treatment obtained the most relief. We, lliercfore, irradlalciJ hyjKJg.Lslrie 
iiclds in some eases and splenic fields in others. The nausea prixliiced by 
this iiietluHl and the failure of relief to ensue foreeil abandonment of tliis 
alca after a brief cx|>eficucc. 

Shortly utter our second l>ai>cr on tlic roentgen treatment of severe 
asthma was prcjiarcil, we treated several jiallenU who had cxeej»lionall,v 
severe asthma ami were in precarious physical condition. iJec.iiisc we 
thought that the usual technic of treatment entailcil an excessive risk, we 
halvcil the dose usually emplojed. In nil of the c.ises in which the patients 
were treated in this manner, the results were s,itisfuctury. This cx|)cricnce 
led us to adopt the application of a dose of alxmL liaO r to one large anterior 
and one large jmstcrior mediastinal field. \Yc have uswl this mclhntl of 
treatment in more than 1,000 cases. This method of trcalmcnt lias l>een 
termed the “low-dosage" technic. 

Up to now, we have been unable to establish any criterion by which we 
could judge which palicuU would be relicvctl by roentgen treatment and 
winch would not, but we have the dtslincl impression Uiat the more severe 
and the more constant the aslhmaUc attacks tlic belter is the cliuncc of 
obtamuig relief with roentgen thcnipy. 'Hie ago of the jiatieiit ami Uie 
duration of tlic present attack of asthma seem to make little difference, 
.Vbout .0 per cent of one patients were middlc-agwl women who had had 
asthma for iiwiiy luonllis (in some eases the jwliciiU had had the disease 
for twenty or more years). We did not find that the age or sex of the patient 
had any effect on the results of Ircatmenl. In gem nd, tl.c longer the dura- 
ion of the disease the belter is the outlook after roentgen tnalmenl. 
Howe\er, it should be understood that Uiis rcimirk is subject to gix-at 
reservation aud exception. 

.V group of eases in which the rcsulU of roentgen therapy were unsalis- 
fncmlJ compared with a group of eases in which the results were satis- 
rtfnZ ” ‘ip ascertain whether such factors as anemia, Icuko- 
liS; sputum, hay fever, bronchitis, empliyscma. 

bronchiTClasis, nasal polyposis, sinusitis and drug allergy luight play a 

allow“any Scions! ‘ loo iiidefimfo to 

. TECHNIC OF LOW-DOSAGE ItOENTGEN THERAPY 

at i)re.<=eiif, a large field 

mid a noS ou approximately the center of the sternum. 

Sid. nnf “ corrosponding level. By this layout of 

fie ds not only the hdar lymph nodes but also a considerable amount of 
adjacent pulmonary tissue m irr^mted. We are certain that the use of 

through ^ich only Uie hUai- regron is imdmlcil. Eiich field receives n 
dose of 2o0 r. As a rule, the trealmcnt is conipleled in t» o consecutive days. 
We have, ou rare occasious. treatcif boUi fields iu one day. The single 
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adranlage of doing tiis is that it sai'cs the patient a day; however, this is 
not the whole story because, as a rule, the nausea and vomituig, which arc 
very likely to follow, penalize the patient for the day he may have saved. 
Since wji think tiiut the asthmatic symptoms are more likely to be aggra- 
vated when treatment is completed in one day than they are when the 
treatment is couiplclcil in two da>s, we do not advise that treatment be 
ghen in one day unless the ])aliei>t has liccn fully warned of the likelihood 
of complications 

RESULTS OF LOW-DOSAGB ROENTGEN THERAPY 

With the exception of niihl nausea, which occurred in about a tenth of 
the cases in which low-dosage irradiation was used, disagreeable effects are 
rarely encountered We arc certain that the incidence of all untoward 
reactions has been far less than it lias been with the other technics we have 
used. 

Some improvement in the asthma is usually noticed w ithin a day or tw o, 
although the full effect usually is not obtained for from four to five da}s 
after the completion of treatment. In a few cases benefit may be dclajcd 
for d week or ten days or more. In these cases, the benefit may be due, 
perhaps, to factors other than roentgen therapy. In another small group of 
cases the improvement may slowly increase over u period of a few weeks 
but, ns wo ha\c said, this is an exceptional occurrence. 

.ks far as wc know, there Ls no parallelism between the promptness of 
the onset of the iniprovcmcnt and either (he degree of improvement or its 
iluralion. Li many cases the improvement has begun within a week after the 
completion of trcatiiicat and the |»aticnLs have reuiiiiiied entirely free from 
asthmatic attacks for many months. In an equal number of cases, a relapse 
has occurred in a few weeks. In most instances in which relief has been 
obtained, subsequent tre.itiiicnt also has produced relief but disappoint- 
incuts arc not uncoiiimun. A patient mar obtain remarkable relief after the 
first course of treatment but may not obtain any relief after subsequent 
treatments. On the other hand, he may not obtain any relief at all after 
the first course of treatment, he may obtain relief after the second course, 
he limy not be relieved after the third and fourth courses but he may obtain 
long-lasting relief after the fifth course of treatment. Other patients obtain 
satisfactory relief after all treatments and may return to the clinic for iJic 
express purpose of obtaining only roentgen treatment. 

Wc have no good reason for advocating roentgen therapy as a prophy- 
lactic or as a precautionary measure to forestall asthmatic attacks in ca.scs 
in which relief has occurred. As a rule, we prefer to jiostjione repetition of 
treatment as long as the relief lasts. We have had no expiTience wiUi the 
frequent application of roentgen ra.vs until relief is obtaiiiwl alllioiigii 
other authors have obtained satisfactory results with this iiielhod of 
treatment. 

With the doses of roentgen ra>s which vve have umaI there is no n\k 
whatever of injuring the skin or the thoracic structures. We can accept no 
excuse for substituting any injury for a relatively l>enign condition such 
as asthma; however, it should be most emphatically staled tliat if treat- 
ments are applied too frequently thej- can do a gre.il deal of harm. Incident- 
ally, one woiiwii has had twelve Ircatinents iii a ixrioil of three jears 
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without the slightest evidence of any roentgen injury. Future treatments 
for her will necessitate the greatest caution. 

Our experience in the treatment of astlioia with roentgen rays in all 
essentials has been similar to our experience in the treatment of inflamma- 
torj’ and infectious lesions in which our results have imi)roycd as the doses 
of roentgen, rays have been Ion ered. For this reason, we think tlial a lower 
dose, possibly in the neighborhood of 100 r, or even less, may be nortli a 
trial in another series of cases of chronic, severe, intractable asthma. 


ROENTGEN THERAPY OF ItlAUGNANT TUMORS OF THE TESTIS* 

EUGEND T. LEDDY 

Within a short period after roentgen therapy first was used in cases of 
tumor of the testis, it became obvious to many observers that true malig- 
nant teratomas are much less susceptible to the action of roentgen rays 
than are seminomas. The fact that seminomas are highly radioscn.sitive 
was noted by Cbevassu in bis thesis. The radiorcsistance of teratomas, ou 
the other hand, was emphasi 2 ed by Desjardins, Squire and ATorton about 
tuenty years ago. , 

Seminomas and malignant teratomas together constitute about 05 per 
cent of all malignant tumors of the testis. Seminomas arc encountered 
about sU times more frequently than malignant teratomas. Both of these 
tumors occur during the years of greatest sexual potency but the maximal 
incidence of teratomas occurs earlier in life than does the maximal incidence 
of seminomas. 

Broders has divided tumors of the seminal epithelium into three main 
groups: (1) teratomas, (2) adenocarcinomas of the seminoma t>pe, and 
(3) adenocarcinoma of the testis. The teratomas were subdivided into two 
groups: (1) benign teratomas, and (2) malignant teratomas. 

The adoption of Broders’ classification, it seems to me, would go a long 
way toward correcting the confusing and contradictory views about 
testicular tumors. 

I regard the report ol the microscopic examination of intact testicular 
tissue as of fundamental importance in planning roentgen therapy for a 
patient with a tumor of the testis, because there are, on the one hand, the 
seminoma which is radiosensitive and has a relatively good prognosis, and, 
on the other hand, the mali^anl teratoma which is usually resistant and 
has a poor prognosis. A distinction by the pathologist of seminoma from 
malignant teratoma, therefore, gives the basic indications on n hich roentgen 
therapy may be planned. 

Since there is no way by which the extremely important diagnostic, 
therapeutic and prognostic questions can be settled with finality other Uian 
by hUlologIc examination of tissue obtained from the testis, it follows as a 

* ALridgment of paper published ia foil in tlte Aioerican Journal of lloeolgtnolofr. 
C0:39-H (July) lOtS. 
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corollary that the tissue should be intact, should not be altered by extrane- 
ous influences and should be truly representative of the structure of the 
tumor in question. It is the opinion of physicians who have treated patients 
with these types of tumors that suitable tissue is best obtained by simple 
orchectomy witliout preoperalive radiation. 

Simple orchectomy, in addition to providing information that is of value 
from a diagnostic and prognostic standpoint, eliminates infection and 
discomfort in cases of a large scrotal tumor. In addition, it removes a focus 
from nhich metastasis may take place. Because a diagnosis of the presence 
or type of testicular tumor cannot always be made after the histologic 
appearance of the tumor has been changed by irradiation (a fact that was 
emphasized by Nash), orchectomy is advised both as a diagnostic and 
therapeutic procedure even in the presence of known metastatic lesions 
in all but \cry exceptional cases. <\s far as can be determined from the 
literature, most .American surgeons prefer simple orchectomy to a more 
radical operation. 

At the Mayo Clinic, shortly after operation (usually a few days) we 
administer a course of radiotherapy. Recently malignant teratomas have 
been exempted. For this course of treatment, radium was used iu the early 
days, but because roentgen therapy is, as a rule, more practical, more 
efficient, and more expedient than radium therapy, radium is now seldom 
used except for the occasional treatment of a small metastatic lesion in the 
supraclavicular region or. possibly, for a small localized recurrent lesion in 
the scrotum. This procedure is in accordance with the general practice of 
most radiologists. 

For a long time it has been the view of tlie members of the Section on 
Therapeutic Radiology of the Mayo Clinic that the technics of palliative 
and curative treatment should often be different; that a radiosensitive and a 
radioresistant tumor should not necessarily be treated in the same way; 
that an old or debilitated patient should receive milder treatment than a 
joung or vigorous one; that clinical, physiologic and pathologic data arc of 
equal or even of greater importance than are most physical factors in 
outlining the treatment for a patient; that the patient should not be killed 
by a lethal dose of roentgen rays in order to obliterate the tumor; that the 
quantitative aspects of dosage often are Jess important than the method 
by which treatment is given; that injury of Uie skin is generally of less 
importance than severe injury of the formed elements of the blood or 
permanent injury of a viscus adjacent to the tumor; that injuries to the 
patient are in general directly proportional to the magnitude of the radia- 
tion that is absorbed ; that in comparable doses high voltage roentgen rays 
are more injurious to deep-lying structures than are moderate voltage 
roentgen rays; that a technic suitable for carcinoma of the pharynx cannot 
be applied without much modification and reservation to the treatment of 
sensitive tumors in the abdomen, because of the different geometric and 
physiologic considerations involved; that the application of gamma ra>8 
(or roentgen rays approaching the wavxlcngUi of gamma rajs) as such 
confers no immunity on either the skin or on normal structures and docs 
not increase the radiosensitivity of any tumor; that the best clinical 
Indication of the'magnitude of the volume or the tissue dose is the leukocyte 
count, and, finally, that precise radiotherapy is subject to all the variations, 



bUUl!>MS T. X^UUV 


cuu 

confusions and disappointments of other methods of treatment used in all 
other clinical fields, because the living world knows no consbinls. hor a 
long time we have regarded these truUis as self evident; they arc the basis 
of our ideas about radiotherapy but it must be admitted that they are at 
variance with those of many radiologists. 

It is my present opinion that irradialiou of semiuoinas of the testis and 
their secondary deposits is best carried out as a rule with rociilgcn rays of 
moderate voltage (130 to 140 kv,). This opinion is base<l on u rather 
large experience. This type of treatment is us<kI because I know of no proof 
of the superiority of higher voltage roentgen rays, parlicukirly rays gener- 
ated at 200 kv. or more. Sometimes, in fact, I have seen patients with 
metastatic lesions in the abdomen who Imve not responded well to large 
doses of high voltage roentgen rays that have been adminislcret! elsewhere 
and I have observed that the application of moderate doses of rays gener- 
ated at 130 kv. caused the lesions to <lisappcar. Furthermore, prophylactic 
postoperative treatment, if it is to be truli* protective against inctjistasis, 
should be applied to all lymphatic pathways tlirough which metastasis 
may take place. This, obviously, makes extensive treatment ncccssaiy. The 
risk of such treatment is greater with rays generated at higher voltages, 
because the irradiation of the fields which usually should be irradiated as a 
prophylactic measure produces more reaction and more destruction of 
leukocytes and increases the risk of injuring normal viscera. I do nob feel 
tliat a patient should be subjected to the risk of Injury from roentgen 
treatment unless there is some valid indication for such an Injury, and to 
my mind prophylaxis should not necessitate injury. 

At the clinic we routinely irradiate four anterior abdominal fields extend- 
uig from the xiphoid cartilage to the pubic region (two each side of the 
midlinc*) and four corresponding posterior fields. The mediastinum and the 
left supraclavicular space also are always trcale<l. Each field receive.^ a 
total dose of about 540 r (in air). One or Iw o fields are treatctl daily, depend- 
ing, of course, on ibe patient’s tolerance anil especially on the leukocyte 
count. This course of treatment is repealed in a month. If metastatic 
lesions have been present in the abdomen before operation, a third course 
is given after a lapse of two months. 

For seminomas of the testis, the doses used at the clinic are low in 
comparison with those used elsewhere; we feel that the use of rays gener- 
ated at high voltage or more inlcnsc treaUneut generally is not indicated 
for seminomas — the high radiosensilivity of which. has been universally 
recognized — since not only are the published results of more intense 
treatment used elsewhere no better than our results but the lechtuc usually 
entails more risk to the patient. Incidentally, in the treatment of at least 
500 testicular tumors in a period of twenty years, we have never had a 
death which could be attributed in auy way to roentgen therapy. That our 
luctliods of Irealment have proved satisfactoiy is confirmed by the statisti- 
cal study which Cabot and Berkson made of the results of treatment of 
these lesions. They found that in all cases of seminoma of the testis the 
five-year survival rate was 67.7 per cent, whereas in cases of all other 
malignant tumors of the testis the fi%'e-icar survival rale was 2D.3 per 

*Thrse are omittrd if we ere quite certain that there ere nn meteslatic le»ioni in (he ebdo- 
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cent. Of all patients who had seminomas and who received roentgen 
therapy, 71 percent lived five years or more. In the cases in nhich roentgen 
therapy was not employed, the five-year sur\’ival rate was 58.8 per cent. 
In general, in cases in which there is no evidence of abdominal metastasis 
at the time of irradiation, the three-year survival rate is twice as high as it is 
in cases in w Inch metastatic lesions arc present in the abdomen. Two thirds 
of the patients who do not have metastatic lesions in the abdomen live at 
least three jears. The presence or absence of metastatic lesions in the 
abdomen obviously is of the greatest imporLmce both from the viewpoint 
of roentgenologic technic and of prognosis. 

The symptoms of metastatic involvement of the para-aortic yraph 
notlcs have been ably desenbed by Desjardins and their Importanlce has 
been pointed out by Nash and by Schcetz. 

Invoheinent of these itodes by metastatic deposits from testicular 
tumors probably- takes place earlier in cases of malignant teratoma than it 
does in cases of seminoma. Involvement of those nodes frequently produces 
a dull aching pain in the back which is often called “lumbago” by the 
patient. The pain may extend into the hip or leg and is often attributed 
to sciatica, llloating, belching, fullness in the abdomen after meals, and 
constipation commonly occur after the para-aortic nodes have become 
involved. ^\hcn the epigastric nodes are the site of secondary deposits, 
symptoms referable to the abdominal viscera may occur so suddenly as to 
simulate an acute disease of the abdomen. Desjardins has pointed out that, 
although it is soinclinics difficult to be certain of metastatic involvement 
of the para-aortic lymph nodes in many cases, a diagnosis can be made on 
tlic basis of the history and the ph>$ical findings. \Mien u definite mass 
cannot be palpated, only deep abdominal resisUnce may be found and 
pressure by the examiner’s hand at the site of this vague resistance elicits 
tenderness w-hicb is not found when similar pressure is made on a normal 
abdomen. Wien the metastatic lesion in the abdomen has become suffi- 
ciently large it may be palpated easily as a smooth or irregular iinn, 
immobile muss, lying most often on the side of the abdomen corresponding 
to the diseased testis or toward the midline in the epigastric region. In 
certain eases, s|)ecial technics of roentgenography or urogr.qihy may give 
definite indications of metastatic Involvement of the para-aorlic l>nip}i 
nodes. 

In the presence of any of these signs or symptoms, the best practice 
is to institute treatment for a metastatic lesion; even if the ev idcncc regard- 
iug the presence of such a lesion is vague or inconclusive, it is advisable lo 
institute treatment. 

Metastatic involv cuiciit of one or more of the left supracl.-ivicular lymph 
nodes is the forerunner of involvement of the peribronchial nodes and is 
usually secondary to involvement of the Ij mph nodes in the upper part 
of the abdomen. The eiilargeracnl of left supraclavicular tio<les of a man is 
an urgent indication for examination of the testes. In cases of malignant 
tcr.aloma, involvement of the supraclavicular nodes occurs more often and 
earlier in the course of the disease than it docs in cases of scminuin.i. 

enlargement of the inguinal Ijmph nodra is not definite evidence of 
involvement by metastatic deposits from testicular tumors. Sudi metastasis 
IS evidence that the tumor of the testis has pcrfonilwl iU capsule and has 
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spread to trunks draining into the groins. The diagnosis of metasUtic 
involvement of the inguinal nodes, therefore, should be supported by 
definite ev idence Uiat the tumor actually has involved the capsule and also 
by biopsy of an enlarged lymph node. 

Since it is well known that semlnonia of the testis responds well to 
roentgen therapy, the therapeutic test can often be used with high accuracy 
to judge the nature of metastatic lesions when their liistopalhologic struc- 
ture is unknown- Some tumors may be a mixture of a seminoma and a 
teratoma. In this case, the initial response of the tumor may* he satisfactory 
because the seminoma is destroyed; however, after Uie initial rwponse has 
taken place, the residual tumor, which is made up of more resistant cells, 
may not respond and the tumor may grow in si>ite of treatment. 

Tor the treatment of seminomas, roentgen therapy' has assumed a 
position of prime importance and has altered the prognosis from one of 
hopelessness to one of subdued opUmism. 

This is quite different from the prognosis of malignant teratoma of Uie 
testis. The study by Schcetz showed that the e.vp^rience of roentgenologists 
in the past few years and the results that they have repwrted confirm the 
remarks which Desjardins, Squire and Morton made twenty years ago 
about the lack of response of these tumors. 

It might be stated in brief that no technic of treatment uhich wc have 
used within the limits of safety has been more than temporarily effective 
in the treatment of metastatic lesions caused by malignant teratomas. 

Scheetz, who reviewed fifty-four cases of proved malignant teratoma, 
concluded that the only manner in which a cure may be obtained in cases 
of malignant teratoma of the testis is by performing orchectomy* before 
metastasis has occurred. He said that this objective can be attained in 
less than a third of all coses. He did not think that roentgen therapy 
appeared to have any beneficial effect on malignant teratoma of the testis, 
which is extremely resistant to roentgen rays. After metastasis, death 
usually occurred within eighteen months. Ironically* enough, in the case 
in which the patient survived for the longest lime, that b for twenty-four 
years, poslopenitively, radiotherapy was not employed. Scheetz felt that 
the patients who lived for an appreciable period after operation _were 
fortunate enough to have undergone orchectomy when the teratoma still 
was confined to the testis. In the cases in which the patients had died, it 
seemed likely that metastasis had occurred before operation was performed 
but that the metastatic lesions had not been large enough to produce 
clinical signs or sjTnptoms at the time when the patients first were examined 
at the clinic. 

Since the radiosensitivity and, therefore, the prognosis of seminomas 
are completely different from the radiosensitivily and prognosb of malig- 
nant teratomas, ne feel Unit our in^tence on accurate ]>jthulogic diagnosis 
as a basis for roentgen treatment Is justified. Because the method of treat- 
ment ue use is as effective as any reported, is safer than many types of 
treatment and is based on extensive experience, we can see no sensible 
reason for changing iL 
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CLINICAL APPLICATION OF ATOMIC ENERGY* 
rjlANK II. KllVSES AAD GORDON SI MARTIN 
EMPLOYMENT OF ATOMIC ENERGY IN BASIC AND CLLNICAL RESEARCH 

The form of atomic energy that is of most interest to those in the medical 
and biologic sciences are the radioactive isotopes. Greatest emphasis 
probably should be placed on tlic promise afforded by the use of isotopes as 
tracers in the fields of pure chemistry and biologic and medical chemistry. 
The value of these new tools for acquiring information has so broadened the 
fields of chemistry and physiology that almost limitless advances can be 
anticipated. CerLainly the ability to investigate the dynamic equilibrium of 
chemical and biologic processes has brought us to a neiv frontier. 

Since radioactive isotopes emit rays that can be detected, they can be 
follow cd in the organism. The result is that a new approach to the study of 
metabolic processes has become available. Lawrence has pointed out that 
only one in several million atoms needs to be labeled with activity to enable 
all of the atoms to be followed. In tracer work, extremely weak activities of 
the elements are used so that there are no biologic effects from the irradia- 
tion. LawTenco has described several methods or technics which have been 
devised for providing practical methods of studying the radioactive isotopes 
being used in research problems. First is the autoradiographic technic in 
which a dose of the tracer is given and later the tissues are sectioned and 
placed against a photographic plate for a short period. When the film is 
developed, one can demonstrate vbually the location of the radioactive 
material in the tissues. This can then be compared directly with a stained 
microscopic section from the same tissue. Axelrod and IlainiUon have 
reported on studies done with lewisite gas and mustard gas which were 
labeled with tracers. These were painted on the skin and, later, biopsies 
were performed. Autoradiographs revealed that the mustard gas was 
primarily in the corium while the lewisite appeared in the follicles. 

The most widely used technic is the in vitro method in which samples of 
material such as blood, spinal fluid, urine or tissues taken at various times 
after administration of radioactive material are weighed, ashed and 
measured for radioactivity. 

The third method is the in vivo method in which the Geiger counter 
measures the uptake of the radioactive tracers at local areas of the body. 
This method has been used to measure the time required for the venous 
blood in a normal person to flow from the arm to the heart after injection 
of a small amount of radioactive sodium chloride in isotonic salme solution. 
Circulation to the extremities may be studied by intravenous injection of 
this solution or by inhaling one of the radioactive gases. Lawrence has 
reported on the use of this method in correlation with cutaneous tempera- 
ture readings as a clinical method for studjdng the adequacy of circulation 
in peripheral vascular disease and in evaluating the therapeutic measures 
employed. 

• Abridguitnl of paper rtad at Uie JoidL meeting of Uie New York Society of rij}>KaI MrJi- 
tine and Ike Seminar on the Frogreas of rhysml Alcduitie of the New York I’olj clinic Medical 
School and Hospital, New York. New York, Decembw 3, 1947. 
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Kiehn, Friedell and ilaclntyre of Western Reserve School of Medicine 
have recently reported some studies on the viability of bone grafts as 
demonstrated by the location of the deposits of radioactive phosphorus. 
They noted in one case that twenty-four hours after transplant, the bone 
graft had taken up an amount of radiophosphorus equivalent to about CO 
per cent of that taken up by the same weight of normal iliac bone. It was 
also found that the uptake of radiophosphorus by killed or devitalized 
bone grafts was only 7 per cent of the uptake by normal bone. Refrigeration 
of bone grafts depresses the viability of the grafts for about a week but 
after that the transplanted bone recovers its viLililj* and becomes part of 
the body. , 

Bollman has employed radiophosphorus in the study of the metabolism 
of resting and exercising muscles, permeability of muscle during shock and 
many problems of phospholipid metabolbm. 

At the Slayo Foundation, niggios, Larson and Keating have conducted 
studies dealing with various phases of the emploi ment of radio-iodine in 
the diagnosis and treatment of th^Toid disease. These studies have thrown 
considerable light on the manner and rate by vihieh inorganic iodine U 
converted into diiodotyrosine and IhjToxin. The method has been and is 
receivmg extensive use in invesUgalioo of the relationship between tlie 
thyroid gland and the anterior faj'pophysis. It has been the definitive tool 
for showing the mode of action of tbiouracil and other thyroid inhibitors. 

The rate at which radio-iodine enters and leaves the thyroid gland can be 
followwi continuously. Such studies were impossible before manufacture 
of radio-iodine. Once proper infonnation was available, a method of utiliz- 
ing larger amounts of radio-iodine in the treatment of hyperthyroidism 
was developed. 

strewed by Allison and by Cohn that there are tremendous 
possibilities of utilization of rddiocirbon because, among the many atomic 
spwics 'nhich make up living matter, carbon occupies a uuique position 
owing to the cnonnous number of compounds it can form. Cohn expressed 
the opinion that it is possible that discoveries uiudc in researches with the 
carMii Isotope C“ may be as important and far-reaching as the discovery 
of lissioii lUcIf. However, because of its long life, use of C» therapeutically 
may lie extremely dangerous. 


THEnAPEUnC APPLICATION 

Rhoa.ls and Solomon slated that to dale only two artificial nulioisolopes 
luiNC been proved without quesUon to be of therapeutic value. These 
arcl -wilhalulMifeof 14.3 days, and l>»»and l»', with half-lives of 13.6 
hours and 8.0 days respectively. UnUl recently, only limited quantities of 
Ihc^ two isotojics have Ix-cn avaibbic from Uic cosily and UmcKroiisuming 
cjclolmn ^mba^ment. Now. cxisUng piles can provide amounts of thc.se 
1S010|)CS whicli will be adequate for medical needs 
Of the d^nlers which can be treated clfccUvcIy with P« poKcythcmia 
vera alone has controlled for Jong periods. In leuLciub. some evidence 
has found that treatment with i*« rc.sult, in fewer undesirable .side 
effects than occur when roentgen rays arc employed in trealmciit but there 
IS no greater prolongation of life. Itadio-iodinc is notably useful ut present 
only in the treatment of hyperthyroidism. Cancer of Uie thyroid gbnd. 
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on the other hand, has not been cured by treatment with radio-iodine, 
though a noticeable palliative effect has been apparent in a few cases. 
Keating lias recently slated that the results to date in the treatment of 
cancer of the thyroid have been very disappointing. 

Hail and his associates at the Mayo Clinic have employed radiophos- 
pliorus as a therapeutic .agent since 1911. The most favorable results 
have been observed in treatment of polycythemia vera. Of lOd patients 
Ircateil to date, 80 per cent obtained satisfactory remissions lasting for 
periods ranging from 6ve months to four years. Partial remissions were 
obtained in the remaining 20 per cenL With recurrence of the polycythemia 
\cra months or years later, remissions were induced a second time after 
further treatment with the isotope. In treatment of chronic forms of 
leukemia, remissions similar to those observed after roentgen therapy were 
induced with radiophosphorus. 

Kadio-iodme appears to h.n'c a dehntic place m treatment of exophthal- 
mic ^itcr, at least in certain .selected cases. These selected cases probably 
w ill include those in wliich the risk of thyroidectomy is excessive, cither by 
reason of the seriousness of the hyiierthyroidism or because of the existence 
of serious coiupUcaling conditions such as heart disease. It may prove to 
be the treatment of choice for patients whose hyperthyroidism has recurred 
lifter Uiyroidectomy. In this latter group, results obtained with thiouracil 
have l>cen particularly disapiioiiUing. 

THE MEDICAL GROUPS WHICH WILL EMPLOY ATO.MIC ENERGY 

Several different specialty groups in medicine arc concerned with atomic 
energy and radioactive materials These include the therapeutic radiol- 
ogist, the radiation jiliysicist, the internist, the physiologist and Uie 
industrial physician. Until more is know'n concerning the immediate and 
remote effects of radioisotopes, it will be well for all institutions which are 
enijiloying atomic energy-, either for treatment or for experimentation, to 
have a team of workers including, at least, a radiologist, an internist and a 
physiologist to provide the necessary safety precautions and to control all 
methods of using atomic eiici^. 

Radiologists will be concerned primarily w itli dosage, safety and general 
supervision of ailministration. Radiation physicists will assist in problems 
of dosage and in methods of protection of patients and workers. The 
internists, especially those interested in bcoiatolog^' and in diseases of Uic 
thyroid gland, will be interested in therapeutic applications of radio- 
isotopes. Physiologists will wish to employ radioisotopes as tracers in 
numerous types of laboratory experiments, and, finally, all industrial 
physicians w ill wish to become familiar w ith the hazanis of employ ment of 
atomic power in iniliislry and the dangers to workers who are manufactur- 
ing radioactive materials. 

THE DELETERIOUS EfTECTS OF ATO.MIC ENERGY 

Fin.iIIy, from the general umlical standpoint, all physicians will be 
interested in the possible deleterious effects of atomic energy on human 
beings. Xuelear physicists are working with rays or ionizing particles and 
their exact capacity for damage is quite unknown. Sucli irradiations in- 
fluence cytochemistry’, chromosome development and gene inulalion. In 
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examinations of the blood, at least as much significance should be attached 
to the appearance of any bizarre or unusual leukocytes as to the more 
commonly reported changes in their total number. All experimental 
evidence to date suggests that the dama^g effects of radiation are perted 
on the young, dividing cells rather than on the mature cells which are 
circulating. Damage at an early stage, if it does not kill the cell, may 
render it incapable of complete maturation. Generally it is considered that 
the lymphocyte is the most radiosensitive cell because reduction of number 
of lymphocytes is the earliest, the most marked and the most consistent 
change m the blood induced by therapeutic doses of radiation, but Ij^mpho- 
cytes are able to recover rapidly. 

COSSTRUenVE VERSUS DESTRUCTIVE USES OF ATOJUC ENERGY 
Not only the power of atomic energy to benefit mankind, but also its 
power to destroy it, should be recognized. That which has been most 
fascinating concerning atomic energy is its tremendous potency. An escapist 
who nishes to doubt the destructive power of atomic energj' and thinks 
that the reports on the Hiroshima bombing nere ’‘mostly propaganda” 
should know these facta. Of the 150 physicians in Hiroshima at the time 
the atomic bomb fell, sixty-five were killed and most of the rest were 
injured so severely that they could not treat other injured people. Of 1 >780 
nurses, 1,654 were killed or hurt too badly to carry on. 

Physicians may well stand in the forefront of the ranks which will 
align themselves in the battle to turn this mighty force from man’s destruc* 
tloQ to man’s benefit 


PRELIMINARY STUDIES ON THE HEATING AND 
CIRCULATORY EFFECTS OF AHCROWA^TIS— “RADAR”* 

URSULA M. LEDEN, J. F. HERRICK. Kn,\UL G. W.AKIM tso FILtNK 11. KRUSCN 

This latest development in healing of living tissues by micro\va\cs has 
followed in logical sequence. During a long period of study of the npplic.a- 
lion of higher and lugber electrical frequencies in medicine, we have 
finally reached this very short wavelength. 

At last we have a means of healing tissues in wbicb ne can obtain 
accurate localization by durclion of a beam of energy toward any surface 
of the body. The fact that it is possible to focus such radLilioii may permit 
even more accurate loralizatioa and certainly in the future wc shall want to 
investigate the possiljilily of cross-firing two beams at a given spot The 
fact that the radiation can be carried for considerable distances along a 
wave-^ide and clcdeclcd through a coaxial cable nith a director at the 
end might permit cmI)loJ^ncnt ol a large microwa% c machine for treatment 
of several piticnts. 

The fact that at Uiis particular frequency “Uio aljsori)lion of radiocnergy 

* .Uiitncl ot psper puUuticd is tuQ ia Uw Dntuli Jooma) of Dittlcal 2IeRIcin« «ihl In- 
Justiisl Hyri«a«- ^ fO.lTT-lSl L\oT.-DccJ 1»(7. 
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in water at 100° F. is in the order of 7,000 times Uie absorption at 27 
megacycles now commonly used for short wave diathermy” is of great 
significance. If we can get better absorption, it is to be expected that we 
shall have more cflicieiit heating. 

We believe that microwaves are suitable for heating of living tissues and 
have already inaugurated clinical studies of their application. The wide 
variety of patterns for heating of tissues and the possibility of placing the 
microwave director in any position will provide wide flexibility in ther- 
apeutic application. A patient n ill be completely free to mov'e away from 
the director at any time. Freedom from pads, encumbering cables and 
toweling commonly used with short wave diatliermy will permit more 
rapid cooling of the skin. The radiation from the single microwave director 
can be beamed and localized in tbe manner of a spotlight, thus facilitating 
clinical application. 

Our studies indicate a de^rable relationship between cutaneous and 
internal temperatures nhich permits adequate internal heating without 
undue heating of the cutaneous surface- It uould seem that heating by 
microwaves offers jiroinise of considerable usefulness in the practice of 
piiysical medicine. 


THE PIIESENT CON’CEPT OP TREATMENT OF 
POLIOMYELITIS* 

E.tRL C LLKIXS A^o KII.VLIL C. ^VAK1M 

In discussing the treatment of poliomyelitis it should be clearly under- 
stood that as >ct no satisfactory treatment of the disease per se has been 
found. The major portion of the after-lrealraent of poliomyelitis is that 
done to salvage \shat remains of the function of the weak and paralyzed 
muscles and to train or reconstruct the invoKcd parts to the point where 
the patient obtains the best possible function from what he has left. Un- 
doubtedly none of the treatments used, for example, supportive, physical 
or orthopedic, have any effect on the progress of the disease once it has 
starte<l nor can treatment change the already existing primary lesions in 
the central nervous system. 

There are no drugs that have any specific effects on the disease and the 
use of immune serums has not ycl met with any great success. Therefore, 
uhen tlie present trends of the treatment are discussed, the trends in the 
physiatric and orthopedic treatment must be presented primarily. 

During the past six or seven years there has been much controversy 
relative to the methods of administering the physical treatment. This has 
been stimulating and helpful in many respects. The changes in the treat- 
ment have appeared radical to some workers. This has been due mainly to 
claims that have been made and to Ibepublkaty put forth. Actually the 
ment used by outstaiullug workers ten to thirty y ears ago did not basically 

• AbriJgment of IMper published in full in U» JounwJ of the Iowa State .^f<dicaI Sooely. 
jr3S6-3Ci fAug) lull* 
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iliffer a great deal from Ilut which U uswl today. The main ddTcrcucc wa* 
tlie tendency' to use longer of iminobUiiatiou, to 1ms less tuctieulous 

in the rc-educ.ilioii of the iiix'olvctl part and lo )).»>■ le^s alicntioii to so- 
called muscular spasm or ti’ghlnessand to the rcsidlitig muscular uiib<d«ncc 
produced by this condition. _ • • n 

Practically the whole Kenny coiicipt of the disease, as it was originally 
descrilicd, has been fiucstioniHl and ritulcil. Uowescr, some of the tenns 
usetl in the description of the Kenny oniccpl have roiiie into coumion 
for example, the term “in-cf>-onlinali«ii" instead of ’‘substitution. Kn* 
doubtedly both condiliuns t‘.xisl — .snbslitulhniury itiox emeiits being a cow* 
pensatory factor, although, if usc«I too early, they may jiminole atrophy of 
disuse of llie muscle for which the iiiovenicnt is substituted. 'Ihe tenu 
“muscle spasm” is now' usctl fre<|uently and has cause-*! considerable con- 
fusion The term “mental alienation” is noLUsc*! as wiilcly iM-causC it has 
not lieeii cxplainwl ude<|uately from Ihe physiologic .s|and|iotiiL 

Wlielher one agrees with the Kenny concept of the ilLscase or not, credit 
should be given lo it for having sliiiiulalc*! a great deal of im cstigalion on 
the funclioa of neuromuscular lucchaniAWs involved and on attempts to 
explain the symptoms of the disease further. Some of Uic basic cjcjwrimental 
and clinical studies which have been ma«!e art- rc'jioii.sible for the changes 
in the treatment. 

TREAT.ME.NT 

For the past thirty ,\e.irs the main feature in tJie treulnient of iiolio* 
myelitis has bceu considered to l>c Ihe re-cduc-ilion and Iruinlng of weak 
imd paral.t zed muscles. The clinical results tend to indicate tliat prolonged 
immobUizalioQ was not rational, lakcwdse stretching the muscles in the 
earb' stages of the disease apiiarcnlly is nut as tlangcrous as was believed 
although strenuous stretching of coninicted muscics of old poliomyelitic 
patients may be dangerous, 'fhe use of hydrotherapy in the form of ther- 
apeutic pools still remains an iinportaiil adjunct in Uie Irealiuent of jiolio- 
rayelitis when properly superxis^. 

Certainly it is obWous that in the treatment of acute |>oliomyeUtis the 
supportive treatment used in any infectious disease is necessary. Careful 
observatiou of the patient for respiratory dilBculties is most jiuporUinU It 
was recently pointed out that ail the deaths occurring in a scries of 4Ct 
children less than sixteen years of age m the epidemic of lO-ttt were due to 
bulbar paralysis and that it seemed remarkable that utleatioii heretofore 
has been primarily focused on morbidity rate rulLcr tliaii mortality rale 
in poliomyelitis. 

It was emphasized that in the care of bulbar poliomyelitis, Uie crucial 
problem is the prevention of anoxia, the susceptibility of brain tissue lo 
anoxia being coQunon knowledge. Therefore, severe bulbar poliomyelitis 
implies encephalitis involving the brain stem and it would seem logical to 
maintain a continuous supply of oxygeu. The treatment administered was 
based on the correction or prevention of anoxia due to one of several factors: 
(1) an Impaired central respiratoiy mechanism with resultant inadequate 
oxygenation due to periodic or complete apnea; (2) an impaired peripheral 
respiratory mechanism (paralysis of reqnratory musculature); (3) the re- 
peated aspiration of small amounts of mucus with production of numerous 



TBEATSliSSr OF POLIOUTELITIS 


675 


small regions of obstructive atelectasis, plugging of large bronchi by mucus 
or food particles, accumulation of mucus in the oropharynx with consequent 
mechanical obstruction, paralysis of the vocal cords ^ith obstruction of 
airways or reflex closure of the glottis; (4) pulmonary edema with consequent 
decrease of alveolar absorptive surface. Combating these factors was the 
basis for these workers using aspiration, administering oxygen, performing 
tracheotomy and using the respirator. 

Tracheotomy was pcrformeil twenty times in the series of 107 cases in 
which there were bulbar symptoms. The indications for tracheotomy were 
based on llie signs and symptoms indicjling the presence of imminent possi- 
bility of anoxia: for example, irregular shallow or periodically apncic respi- 
ration or botli; exhaustion, .'igilalion, restlessness, or apprehension, pro- 
gression -of bulbar involvement w ith increasing dysphagia, and the presence 
of suffusion and cyanosis. In general all patieiits who had bulbar polio- 
myelitis were given oxygen proplolaclicuily. It was concluded that there 
can be little doubt as to the effectiveness of tracheotomy in certain cases of 
bulbar paralysis; that is. in those not characterized clinically by fulminating 
progression. It was implied, of course, that no treatment is effective in cases 
of fulminating bulbar poHotioclilis. 

The patient should be carefully vv.ilchcd .md the respirator should be 
used before the S}TnptQins of ,t serious lack of oxygen b^ine obvious. It 
would appear that too frequently the respirator is nut used sufficiently 
early, beenuso it is considered a major pruc^ure and is used only os a lost 
resort. 

The general medical care of a large percentage of patients who have 
acute poliomyelitis consists of general supportive treatment with use of 
sedatives and aniilgcsics for pain if necessary. The more spcciffc procedures 
consist of physical suiJjiortive measures to maintain good botlily alignment 
and to prevent the formation of deformities and the use of moist heat, 
mainly hot packs and mild passive exercise. 

Measures should be taken in cases in which paralysis is present to pro- 
vide profjer support of the extremities and to inaintaiQ conect bodily 
alignment. The use of a board under the mattress to maintain correct 
bodily alignment, a footboar<l to prevent drop foot and to prevent bed 
clothes from pushing the foot down, rolled towels, sand bags, pillow supports 
and at times the use of wire and plaster splints to keep the extremities in 
proper position, are important. The position of the patient may be cliangcd 
•it frequent intervals during the twenty-four Lours of the day. However, 
care should be taken that malposition is not inaintaincil or frequently 
repealed for any length of time. The greatest dIfEcuIty eucouiitcrcd relative 
to improper alignment occurs in young children, who are more active llian 
older patients and do not uoderslaiid what is being iloiic. They may lie 
in poor position or stand on the soft mattress on weak and paralyzed ex- 
tremities; repetition of such positions may produce deformities. It is obvi- 
ous that good nursing care, close observation, careful restriction of move- 
ment and use of some form of splinting by means of the simple supports 
mentioned previously are essential. Jligid suj)|x>rtJ may be used hut it must 
be emphasized that “rigid supports arc a poor compromise for good care.” 

There seems to be a general consensus that the use of hot imeks docs 
relieve the pain ami discomfort of acute polioinycUlis, 
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The method of applying the packs has changed. The meticulous pro- 
cedure of applying hot packs to the various segments of the body is not as 
widely used as previously. In the past several years the so-called prone 
packs have been used, to tins procedure the woolen cloths rung out of boil- 
mg water are merely dropped on the area and an insulating material is 
wrapped or tucked around them. In treating small children the older type 
of pack ci^fuUy wrapped on the p.art still is necessaiy. During the acute 
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doses and in conjunction willi passive stretching exercise curare was con- 
sidered to be spectacular in its effect in relief of spasm and other symptoms 
of the disease. However, in a small series of cases the use of curare alone, 
intramuscularly, intravenously or intravenously in combination with 
pentothal' sodium anesthesia and with passive stretching exercises, did not 
appear to be of any more value than the use of hot packs or some other 
form of heat and stretching exercises. Fox used it in a series of cases and 
concluded tliat it may be of temporary benefit in some instances but that its 
Use in the acute phase of the disease cannot be recommended. It must be 
remembered Uiat curare is a potent and dangerous drug and roust be used 
with caution. 

Treatment after the acute stage, in addition to attempting to relieve 
pain and muscular tightness, should have as its aim the establishment of 
co-ordinated muscular function. This is undoubtedly one of the most im- 
portant ])!iascs of the trcatucat. It is In thb phase of the treatment and in 
that of relief of muscular tightness that the greatest strides have been made, 
not because of any great discoveries in bodily mechanics or functional 
anatomy but because of the great stress laid on the necessity for co-ordi- 
nated muscular action and its role In efBcicnt muscular activit.v. The re- 
sults obtained from tliis stage of the treatment arc largely dependent on 
the success and thoroughness with which pain and soreness have been 
relieved and full mobility of the involved parts has been gained. Patients 
can learn to do w ell w hen they are well co-ordinated even though they may 
have little actual muscular power. 

There is evidence to indicate that in poliomyelitis and other conditions 
in which there is partial or complete disruption of the peripheral nerves, 
the in-co-ordinalion is duo to disordered reciprocal innervation. 

Time does not allow a discussion of the procures used to train patients 
in co-ordiaatcd movement. It is done largely by stimulation of the pro- 
prioceptors in various muscles through earful passive motions. Tliis is 
done frequently and the muscles are pointed out to the patient. These 
passive motions and carefully guided and active motions assist in establish- 
ing the co-ordinated patterns of moveroeol. The patient’s activities are 
carefully guarded in order that he may not develop undesirable patterns 
of movement which may readily occur if he is allow ed to assume activities 
too strenuous for the stage of recovery. 

Training of patients in co-ordinated movement, in such a manner that 
all groups of muscles function to the best advantage and the weakened 
muscles arc used and developed properly, requires specialized skill on the 
part of the physical therapist and careful observation and judgment on 
the part of the attending physician. It may require weeks and months and 
it may be difBcull to decide whether maximal benefits have been reached. 

Anotlier phase of the treatment is that of attempting to increase the 
strength of muscles. This has always constituted airimportant phase of the 
aftertrealment of polionijclilis. The methods Used in slrcngllieniiig the 
weakened muscles do not differ greatly from those which have been used 
for many years. However, more emphasis has been placed on this training 
and more care is taken in doing it; also it Is done for a longer period. This 
is accomplished first by using careful passive lug^ng of the weakened and 
paraljzed muscles to establish the propriiiceptive sense. Then active exer- 
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else of the individual muscle or groups of iimsclcs is u>cd as voluntari* 
control returns. The amount of exercise depends on the power of the nuisclc. 
It is increased as muscular power is increased; that is, from movements 
with assistance to those with gravity eliminated and then to movemenU 
against gravity and resistance. Careful attention must be given at all limes 
to see that the motion is co-or<Hnalc«l. \s muscular power increases in-co- 
ordinated motions may develop. Since inusrfes do not recover at the saitnc 
rale, it can be readily seen tlial the so-called in-co-ordinated molion-s can 
Ik? developed at any stage in the over-all recovery of the various groups <ff 
muscles. . _ 

.Vs muscular strength returns .and co-ordimited movement is csljihlishcd. 
the activities and functional ca|>acitics of the patient are increased. Ihc 
stage when general activity of the patient is increased seems to vary con- 
siderably willi the different medical centers. Tlic trend is away from long 
periods of curtailment and toward early iiclivily within the limits ihiriiig 
which co-ordinated motion c.an be done. Early activity ia iiniwrlant in the 
devclupmcnt of the musculature. The aclivitic.s of patients are often cur- 
tailed Iwoiusc it is Ihouglit that fatigue will jirodiiec further ttc.ikncsa. 
However, the danger of development of undesirable patterns of motion, 
through lack of co-ordination pro<hiecd by too strenuous c\crcisc, U prob- 
ably of greater importance than the factor involved in fatigue. 

When activity is incrc.'iscd, care should be biken to use supports of 
various kinds to hold weakened uud paralyzed p.'irLs in jiositions which will 
not encourage substitutionary movement and wliich will enhance the de- 
velopment of co-ordinated action. .VppIIanccs w hich will allow act ivily with- 
out danger of producing deformity and |>oor mu.scu)ar control should be used 
early. There is a belief that appliances, sucli as br.»cc.s, corsets, uud .'.plinU, 
are not necessary or that they hinder ultimate recovery. It appears illogical 
to curtail the actmty of a patient for long periods when ui>pUance3 m.ay 
allow him to become active without danger of producing deformities or 
muscular imbalance. Likewise it should not be ossumctl that if a patient 
can accomplish certain activities, for example, walking without braces 
when both legs are paralyzed, deformities may not develop in later years. 
Furthermore, in such instances instability may curtail hU .activities to sucli 
an extent that the iuconvenience of wearing braces may he overshadowed. 

In training the patient who has extensive poliomyelitis it is neccs-saiy to 
bear in mind that in addition to trying to increase muscular slreugth and 
produce the best possible funcliou of llie remaining muscles, the patient 
must be physically rehabilitated to U>e greatest possible degree. 

If, after a reasonable period, severe paralysis and weakness persist and 
recovery seems to ha^ e ceased, efforts should be direcleil tow.ird the de- 
velopment of the remaining muscles and the use of various perimmciil 
supports. Jlore time should be spent in te.iching the patient to handle 
himself ^vith what he has than in cuntinuiiig to re-cducale muscles which 
show no signs of recox ery. 

The patient is taught to walk, get in and out of chairs, step up onto and 
down from curbs, climb staira and develop endurance to such an extent 
that he may have indepeudeiit locomotion for a considerable time without 
rest. In most instances it is not necessary to wait mouths before this stage 
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of Ihe treatment Is started; it should be started iis needed from the lime the 
patient becomes active. Frequently patients arc given e\tcnsive treatment 
m the form of liot packs, re-education and tniiinng, and then allowed to 
return home, having had little or no training relative to handling them- 
selves independently. Frequently lillleorno guidance is given to the patient 
relati\c to his future life. Thb is left to tlie family or to social agencies. 
These patients must be Ircateil as a whole the same as any severely Landi- 
caj)jx;d patient and the treatment can be considered a partial failure if this 
IS not done. Families in most instances cannot adeiiualely finish the re- 
habilitation of the patient. 

The final stages of treatment consist of the use of permanent orthopedic 
appliances and surgical procedures for the purpose of correcting deformities 
and producing stabilization. The stage of rccoverj* in which these may be 
indicated is probably reached earlier with the present treatment than 
formerly. It is evident that the treatment of potionu cliiis is still in the stage 
of inadequacy. However, it is apiiarcnl that the disabilities and deformities 
caused by the disease are not quite as severe as they were formerly. 


PHYSICAL MEDICINE IN THE HOME THEATMENT 
OF ARTHRITIS' 

n ttOni-EY KKXDELL. IIOWAUD F fOLLtY \\n UltNK H. KltlSK.V 

Adequate treatment of arthritis necessitates the use of physical medicine. 
Tlie employment of physical medicine m the home treatment of arthritis 
constitutes a major part of the treatment of the arthritic patient. 

Physical medicine may be used in the hospital or clinic by trained jxt- 
soniicl ami in the home under professional supervision. In most causes of 
arllirilis, home treatment with physical measures finds a place, either as a 
Jess elaborate continuation of Ihe beneficial measures carrinl out in a 
department of physical medicine by trained personnel or as a primary 
liome regimen of simple physical measures. Rwrause of the chronicity of 
the more common types of arthritis, a plan has been developed and em- 
ploy ed for many years at the Mayo Clinic forcncour.iging artlirilic patients 
to carry out a simple therapeutic repmen in the home vmder sujicrs ision oC 
their physicians Physical medicine helps to achieve the following objcc- 
lives: (1) prevent or lessen defomtily, (2) relieve symptoms. md (a}sborlcii 
the duration of the disease. 

There arc many ways of utilizing each of the essential jihj sical nicasiircs. 
Tlie projier management of the various types of arthritis re<iuircs cartful 
div crsification of therapeutic measures- It is important that the arthritis 
in each case be considered from the standpoint of causation, type, severity, 
duration, joints involved and cxjiected results ami that an individualize*! 

• Abndgnientofpap<TpuWiiIifr(infulIinilbM<“»>i*“‘.>^^SS, lOS-IOl (.ipr-.tr*y-June} 

]017. 
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program should be plauued. While physical treatment plays an extremely 
important part in tlic control of many tyjics of arlliritis, it should never be 
used to tlie exclusion of other procedures. The five main groups of physical 
measures employed are: (1) thermal measures, (2) massage, (3) tlicrai)eutic 
exercise, including general postural training, (4) graded occupational 
therapy and (5) adjuncts such as rest, manipulation, traction, splints and 
supports. 

THERMAL MEASURES 


Local heating of one or more involved joints 'may be done best witlx a 
simple homemade baker or so-called clamp lamp. Both arc relatively incx* 
pensive. The homemade baker consists of a ixolisbcd, slightly curved, roof- 
like reflector on supporting legs. The baker is 10 inches (48.26 cm.) long, 19 
inches wide and 16 inches (40.61 cm.) high. The frame supports arc iron 
rods I inch (1.27 cm.) in diameter. Two double receptacles arc attached 
under this tunnel-like reflector, which covers the part to be treated. Four 
60 watt carbon or tungsten filament bulbs are placed in the double re- 
ceptacles to supply the luminous heat. If a lamp Is used, a carbon filament, 
tungsten filament or tungsten CX type bulb is fitted in n cup-shaped 
reflector (6 to 10 inches (15.2 to 25.4 cm.] in diameter at Its grcixtest cir- 
cumicrencc) and either attached to a stand or to a clamp that may be 
fastened easily to the bock of a chair. The base of the reflector is then 
placed 18 to 20 inches (45.7 to 50.8 cm.) from the surface to be treated. A 
thirty mmute application with either the lamp or baker is usually sufficient 
for one period of treatment. The use of these luminous heaters is preferred 
to the use of a common electric heating pad. The latter often becomes too 
hot for proper local treatment and we also have discouraged its use because 
of the danger of boms. 

^t^j^***!* occasionally faced with the problem of prescribing a 
method of local heating for patients who do not have electricity in their 
om^ he use of ordinary paraffin wax for local applications of heat has 
proved very satisfactory. The patient is inslrucled to fill the outer con- 
mer o a double boiler with water and place the paraflin wax in the inner 
con mer he paraffin is then heated to the melting point and .allowed to 
coo m 1 a thin film has formed on the surface. At HiU time, when the 
paralim 13 at its low melting point, the temperature wiU be just tolerable 
•ti, ^ skin. Paraffin may then be painted over the involved joint 

wi an ordjnary paint brush or smooth wooden handle wrapped in gauze 
^ being treated it can be dipped momentarily in 
the paraffin bath. About a dozen coats of paraffin are applied in rapid suc- 
ce^ci^ unU a thwkness of | to J inch (0.3 to 0.6 cm.) is obtoined. TJie 
paraffin is aUowed to remam on the area to be treated for thirty minutes 
to an hour Paraffin should never be applied over hairy skin without pre- 
I ® or shaving of the port to be treated. On wrists, ankles or 

knees, it is sometimes advisable to use a dressing of paraffin and gauze. 
Ifae t^hme IS simple and as folbws: First, a layer of paraffin is painted 
around the jomt; next, a few turns of gauze are applied to cover the first 
ajer o paraffin; then successive layers of gauze and paraffin are applied 
unto a toick firm i^essing surrounds the joint Such a dressing will retain 
its heat for approximately one hour; a dressing may be left on for twenty- 
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four hours lo provide a temporary* firm support for the joint It then should 
be removed in order that massage and exercise may be administered prior 
to application of a similar dressing. 

The contrast bath or alternate local applications of heat and cold fre- 
quently are of benefit for patients with arthritis, particularly of the hands 
and feet. These applications may also he employed as a nonelectric method 
for production of local hyperemia. For best results, the hot water is kept at 
a teini>erature of approximately 105" to 110* P. and the cold water at about 
50° to t50° F. Studies of the cutaneous temperatures by IV’oodmansej', 
Collins and Ernst and by Marlin and his associates have resulted in changes 
in the Umc used for alternating the itnmersioQ of the extremity in hot and 
cold water and the total duration of the treatment. We first place the 
extremity to be treated in the hot water for a period of ten minutes, after 
which the extremity is immersed alternately for one minute in the cold 
water and then for four miimtes in the hot water. This treatment is con- 
tinued for a total period of thirty minutes once or twice daily. It is always 
important to start and end with imnierslon in the hot water. In our opinion, 
the initial beating for ten minutes hastens the attainment of maximal 
vasodilatation. 

Insufficient attention has been paid to the use of certain physical meas- 
ures for systemic heating in the treatment of arthritis. Hot tub baths taken 
by the patient in his own bathtub may be of considerable value in Increas- 
ing the peripheral circulation and the general metabolism. The tempera- 
ture of the w'atcr may range from 100* lo 101* F. and the duration of treat- 
ment may be between twenty and thirty minutes. For astbenie and emaci- 
ated patients, the lower temperatures and shorter periods of time should 
be used at the beginning. 

The whirlpool bath may frequently be used to advantage in the treat- 
ment of arthritis involving the joints of the extremities. A whirlpool bath 
may be made for home use and may be found valuable in helping to over- 
come deformities. The part lo be treated is placed in a bath of whirling, 
aerated water at a maximal temperature of 110° P. for thirty to forty-five 
minutes. Such a bath produces great dilatation of peripheral capillaries, a 
soothing efTect on tlic peripheral nerve endings and aids in tfic relaxation 
of the muscles. 

The full wet pack may also be used to advantage in treatment of arlhri- 
Its in the home. The directions for the use of tliis pack are as'follows; 
Spread a rubber sheet over the bed and a blanket over the rubber sheeting. 
Immerse a cotton sheet in hot water (110° to 115° F.) and immediately 
WTjng it out. Open the sheet and spread it over the blanket. The palicnt 
then lies flat on his back ou this wami, moist sheet. lie is then instruclod 
lo raise his arms above his head. Fold half of the sheet closely over Uic 
patient’s body and high under his arms. The patient then lowers his anus 
to his sides. The remaining half of the wet ^cet is wrajipcd around the 
patient with the upper edge surrounding the neck. Press a fold down be- 
tween the legs aud feet and fold the lower end under the heels. The blanket 
then is smoothly folded around the patient aud an extra blanket is added 
on top. Hot water bottles properly a>vcred may be a])pllcd to the fccL 
The pack should be applied, rapidly and may be useil for periods of forty- 
five minutes to one hour once daily. 
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MASSAGE 

Massage should be employed immediately following llic use of heal. It is 
applied to the soft tissues adjacent to involved joints. One niaj* gradually 
increase the inlensity of stroking and kneading of the muscles around the 
joint in au attempt to improve the circulation and tone of the muscles. 
Massage should be modified if there is acute pain on movement of the 
involved joint aiul should not be used if there is a rise in culimcous tempera- 
ture in the region of the joint. We have found that it is possible for a skilled 
teclmician to instruct a member of the patient's family in a few simple 
massage strokes which can I)c carried out advanUigeoiisly as part of the 
home treatment. 

THERAPEUTIC EXERCISE 

Therapeutic exercise is usually performed imine<lialcly following the 
massage, during the period of continuing hyperemia. Exercise sliould be 
graduated from passive to active a&ststive, and, finally to active voluntary 
moliou. Passive exercise is usually accomplished by the technician without 
effort or resistance on the part of the patient. It is used to retain as much 
movement of the joint as possible during acute mflammatorj' stages. Active 
assisUve exercise is generally used to obtain increased motion of tlie joints 
and to assist in le-eilucating and strengthening muscles to iv point where 
active voluntary exercise can be done. It U possible to manipuUtc arthritic 
joints gently w ithout anesthesia by mcaus of active assistive exercise. The 
patient makes an active effort to move Uie joint us nearly us pfis.siblc 
through its fullest range of motion and Is assisted by the operator in carry- 
ing the movement beyond this |>oint .\clive exercise means free exercise 
which c.in Iw performed by the muscle without the aid of e-Xlernal forces. 
This should be started as soon as possible to help luaiutain normal or useful 
range of motion of the joints. Joints of the lower e-Xtremitics should be 
exercised while the patient is in either a supine or silling position before 
exercise i» attempted under the stra'io of weight bearing. Spcci.d attention 
should be directed toward exercises for the feel. 

Underwater exercises may be of value as movements often can be carried 
through a greater range with less pain under water and, because of the 
buoyancy of the water, weakened muscles are capable of greater amounts 
of work. Therapeutic exercise should be .slow and rbyllunic and through the 
fullest range of motion that is relatively painless. One should always avoid 
jerking, wiggling and pump-handle movemcnt.s. One slow tlaily movement 
llirougli the fullest possible range of motion in each liirectinn is prefeniblc 
to many minor movements through a p.irtial range of niolion. 

postural exercises properly a)>plictl helji to b.ilance the body so that 
there b an optimal aligninciit of joints and avoidance of strain. It ha-s also 
been staled th.it postural exercises tend to promote normal vbccral func- 
tion. The patient who has faulty po:>lurc should alleinpt to follow five 
cardiiul rules for assuming and maintaiiiing correct ixislnre: (1) standing 
niul w alking with the feel pointed straight ahead and with the weight evenly 
distribulcil; (2) rolling the hips under (contracting tlie glutcid muscles 
downward and the abdomin.il muscles upward, thus rotating the jielvb 
to a more level position); (3) labing the chest; (I) lifting the back part of 
the head toward the ceiling (thus straightening the thoracic and cervical 
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segments of tlie Acrtcbral column); and (5) talking, standing and silling 
as erectly as possible. 

OCCUPATIONAL THERAPV 

A skilled occuj)ational therapist should be consulted in planning for this 
tjpc of home therapy. Often the patient can use occupational therapy for 
increasing the activity and usefulness of the involved joints. Many patients 
have found occupational tlierapy a source of remuneration, particularly 
when they liavc been prohibited from returning to their previous occupa- 
tions. For exercise of the knee, hip or ankle, one may employ a velocipede 
or a stationary bicjcle. For mobilizing the ankle, one may utilize a foot- 
pedal .sewing machine. For exercising stiff fingers and wrist, modeling with 
clay or hammering and planing are of value. For exercising the shoulder, 
elbow and upper part of the back, suitable exercises may be provided by 
having the patient do baskctmaking or loom weaving with the material 
placed on a tabic or bench high enough to require him to increase the range 
of shoulder motion as he works. 


ADJUNCTS 

Rest — Rest, if judiciously prescribed. Is a valuable therajKutic measure 
in the treatment of arthritis Ifowevcr, it must be kept in mind at all times 
that atrophy of the muscles, periarticular tissues, bone and skin results 
from prolonged rest and must be avoided if possible. During acute and 
subacute stages of the disease, more rest may be iieeilcd than in the later 
stages when the disease is less active, llic amount of rest for each patient 
should be modified iram a basic muiiniuui of ten hours in bed at night and 
one hour of rest each moniiag and afternoon. The patient U advised to 
avoid general fatigue rather than to remain at absolute rest. The patient 
also should be warned against injuring llie joint by unnecessary weight 
bearing or other activity, and should be iostniclcd to avoid irritation from 
repeated aimless movements of the involved joints, lii so far as possible, 
he should avoid hurry and, jiarticularly, worry, and at the same time he 
should take enough nonfaliguing exercise to improve posture and to main- 
tain proper mobilization and ahgamcnl of the joint. 

Manipulation. — Manipulation perfonned by skilled Lands while tlir 
patient is anesthetized may be a powerful weapon in improvement of func- 
tion in selected cases of rheumatoid aud traumatic arthritis. Hon ev cr, such 
a procedure requires more experience than probably any other t^pe of 
orthopedic procedure. The joints which respond particularly well to ni.inip- 
4ji?i.\5W A-.? ib^ Jihoulder, hiji, knee and ankle. It is hyfUv im.Dort.inl- 

to begin active assistive exercise within Iwcnty-four hours after iiianipula- 
lion under aiicsllicsia in oriler that the mobilization obtained by inaiiipuia- 
lion may be malnlaiued. In our opinion, it is far belter to give im analgesic 
or narcotic and exercise the joint early after manipulation than it is to allow 
the joint to remain immobile until motion is more difficult to obtain. Mter 
manipulation under anesthesia, the patient should be kcjJl under close 
observation until improvement becomes sutCcienl to warrant undertaking 

a definite program of home treatment. . 

Traction. The use of traction and rotation of the cer\ ical portion of tlie 

spinal column has proveil helpful in relieving the radiculitis i,tcoiidary t4> 
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ostco-arllirilU of thb porlioa of the spinal column. Radicular pain of this 
type is usually localized in the shoulder girdle, arm or pectoral region. If 
cenr'ical traction and manual rotation in the Sayre type of head sling pro- 
duce relief from the radicular pain, the patient often can continue the 
procedure by using a simple head sling at home. Xecdless to say, careful 
selection of patients for this procedure is of paramount importance. 

Splints and Supports. — ^Thc proper fitting and api>lic.ition of splints, 
shoes and other supports aid in prevention and correction of deformities, 
these devices frcqueiiUy are of major importance in the treatment of 
rheumatoid artlirilis, especially when weight-bearing joints are involved. 
Use of clastic supports for tbe knee or ankle during wcight-bcariug activity 
are fn^ucnlly of value. The proper fitting of shoes and supports often will 
make It possible for Uie patient to walk more correctly and thus permit an 
adequate amount of active exercise with minimal trauma to affected joints- 
A ^\cll-conslniclcd and properly fitting oxford type of shoe is u>ually 
advtscil. Tlie heel should Irnve a Icicl surface, at least 4 square inches (25.8 
sq cm.) of sLandiiig surface, and should be not more than 2 inches (5 cm.) 
in height. Sometimes tlic shoes should be equipped irith a transverse 
ineLitarsal bar on the sole just posterior to tlie transverse arch of tlic foot, 
a soft fcU jud to sup{>ort longitudinal arch of the foot and occasionally 
heel pads or wedges. Rigid roclal arch supports are not favored Ixfcausc 
they tend to pro^lucc atrophy of the plantar muscles. Use of bedroom 
slippers and madc<iualely supporting shoes should be condemned os they 
may exaggerate deformities in many cases. 

The U.C of a laaf a liichd^ not sag and tlie discarding of all pillows, to 
Iicnmt full extension of all joints during regular periods eacli day, are im* 
lairuiit. It IS well to erniilaxsise tlut tlie constant Use of pillows under tlie 
knees should bo avoided because tills is one of the most frcQUCiitly eu- 
countcreil factors in the development of flexion conlractutcs of tlic knees. 

CO.M.ME.NT 

» konie Ircalmcnt program Is dejieiident 
iLTe 'V understands 

1 Srliaeilu “'1 Hi" results to be exlwetcd 

ir.ilidu.'lb ‘'l' •Vslcal -Aledicine Iben pre.scrlbcs an 

anoretn Willi the dclaiU o bis program by one and preferably two or 
u X llie "H'* '"*'1 owl liy a Iramvl tiibniel.in 

.bi iJeLX w -'V' '"•I- 'Ixbilbxl mstruclious written in 

be ialuSt''^bS °l" deseriiK. Uie t.MKi and leebeic of 

tlie Iroalmciit which lias been c.imcd uul and help the lulicnt to j.rocccd 

who«ri?^l^vT f Icchniciaiu in hi, locality, to 

:l‘;;;'M;j,rvwn£r' . 

it II rec<,liinwii.lc>l tiul wbenescr |K.ulble the Jiatient diould iuppie- 
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mcnt the home treatment with proFcsaonal physical therapy at least once 
or tw icc a week. If control of the arthritis is not satisfactorily accomplished, 
periods of several weeks or more of intensive treatment in specially staffed 
and equipped institutions should be oinsidered. 

TOien the ])aticnt’s local physician is familiar with the prescribed 
regimen, he can be of valuable assistance in helping to guide the patient's 
treatment. Consultations between the physiatrist who has prescribed the 
home treatment and the patient’s local physician help to insure continuity 
and necessary adjustments of the pbysicaf medicine program, ileal and last- 
ing benefits can usually be cvpcct^ to tcsult troia conscientiously following 
such a plan. 

I'olIow*«p Study of the I2csul(s of Home Treatment. — The effectiveness 
of such a program of treatment was investigated in a recent survey made by 
Treiisdi and one of us (Krusen). A follow-up study was made of 218 ar- 
thritic patients for whom a program of home physical therapy had been 
prescribed. It w as found that 03 per cent of the patients had continued the 
prescribed treatment/or varying lengths of time at home. Of these, 65 per 
cent had continued for three niootbs or longer and 27 per cent carried on 
the home treatment for one year or more. In approximately four of every 
five coses, patients thought Urey were benefited by the use of the physical 
medical program employed for home treatment. It was also noted that all 
of the patients who had rheumatoid arthritis were continuing a regular 
program of treatment and that 88 per cent of these patients were being 
benefited. The impression was also obtained by this sun’ey that the patients 
who received two or more instructional treatments were more likely to 
continue ou the regimen at home than were those who had received only 
one instructional treatment 
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ANESTHESIA AND GAS THERAPY 


ADVANCES IN ANESTHESIA* 


JOHN S. LUNDY 

Advances in anesthesia follow several lines of endeavor. I shall try briefly 
to menUon some of them. For example, the most notable situation in his- 
tory exists today in the fact of the great latitude in choice of agents and 
methods. In nitrous oxide one has a mild, quick-acting analgesic agent 
associated with a short period of recovery and relative safety in respect to 
fire and explosion hazards. This agent U generally available, and is uswl 
rather skiUfuUy by a large number of Individuals. Ethylene similarly is 
generally available, and although the fire aud explosion hazard which at- 
tends It has limited its use, it is still one of the outstanding agents from the 
standpoint of safety in the anesthetization of patients suffering from shock 
if • ****,*?■ ^J'^’^Propane is potent and is accorded widespread use. 

It 18 not free of hazard from fire and explosion, but it is capable of producing 
better relaxation than are any of the other gases. The period of inducUou 
IS short. 1 he occasional difficulty encountered when an untoward result is 
observed just as the anesthesia has been terminated is not fully understood, 
but apparenUy it is peculiar to certain technics of the adminUtratioa of 
cj^optopane. I refer to the sosxillcd cyclopropane shock that b seen at Uie 
temination of anesthesia in an occasional case. 

1 he devices with which the gases are adminbtered have not been im- 
n f P™«»Wy wiU not be until adequate mecha- 

V.Z. atmospheres within the breathing bag and 

machme are developed. I think that it is ^fe to say 
that this advance can be anticipated cither Ihb year or next year. 

be bettor P »*i^ developed, none seems to 

il is ' centenay year ot the use of cUoroform 

traLu S f ^ °° 1 unesUresia produced with UiU agent still is 

[Tn aLuSri'T'’ qualities winch make 

tm S I, t^ ““"I- on its use lime to time are 

Shf^ve!, originally accorded chloroform 

mauv i'd ‘'■o introduoliou of so 

W l!w Is “ •*“ Another agent is eUiyl chloride, 

like chloroform, it “uTgen® mlb- S! 

as nmimh!* '° 7 ' agents have been introduced such 

« nupcrcame. ponlocame .and oUiels. These agents seemed to be required 

T r® M “T‘^n •“ “■‘“hiincd » ith a single dose ot 

proeamc hj drocliioridc. 1 his » as especially true in block and spinai ancs- 

* Subtnilled to Surgery. 
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tlicsia. Lemmon’s introduction of continuous spinal anestiesia was fol- 
lowed by Tuohy’a modification of Lemmon’s method, which was in general 
an adaptation of Adams’ technic for the production of continuous caudal 
anesthesia. That is, by use of a catheter instead of a needle, it became 
possible to produce aiicstliesia of desired length with procaine hydro- 
chloride. This was important because I believe procaine hydrochloride is 
the safest available agent for local anesthesia. Here b an instance m which 
improvement in technic has greatly increased tlie efficiency of an old agent, 
and it b an outstanding advance in anesthesia whenever that result can 
be obtained. 


The introduction of the Magill intratracheal tube was without doubt a 
great advance in inhalation anesthesia. Thb technic is used extensively to 
great advantage now in many types of surgciy. For intracranial operations 
it has made the patient’s breathing quiet and has obviated the increased 
intracranial pressure which often occurred when an anesthetic agent such 
as ether was administered for thb sort of operation. Use of the intratracheal 
tube in plastic surgery is essential so that the surgeon may have the opera- 
tive field to himself and so that it nuy be kept slcnle One of the most im- 
(vortant applications of the tntratraclie<d tube is in thoracic surgery, where 
it permits the lungs to be inflated at will during the o]>eration, vvitb the 
thorax opened. In abdominal surgery the quietness of respiration which the 
technic ensures is desirable, and the ease with which tlie anesthetic agent 
can be introduced into the lungs and from there into the blood stream and 
thence to the nervous system has increased the efficacy of inhalation anes- 
thesia generally. The hlagill technic is especially valuable when an opera- 
tion U to be performed on a patient’s back and he must be placed in the 
prone position, la all (he operations mentioned, and with all the various 
anesthetic agents suited to the technic, it is possible, with the tube in place, 
to aspirate material from the trachea and bronchial tree both during 
anesthesia and for a short period afterward. This decreases morbidity and 


mortality rates considerably. 

Intravenous anesthesia gradually has won widespread favor largely 
cause of pentolhal sodium. It b generally recognized that admiuislration 
of IhU agent should be preceded by preliminary medication, usually w ith a 
barbiturate and morphine and atropine. The dose of pentolhal sodium 
should be kept relatively small; that b, usually it should not be more than 
1 or 2 gm. for a patient- It b definitely understood tliat solutions for pcnlo- 
thal sodium stronger than 2.5 per cent are hazardous. In combining nitrous 
oxide and oxygen (50 per cent of each) and using tliis mixture in association 
with pentolhal sodium, we are abfo ucdhiVc^' (o reahee (he amount of 
pentolhal sodium that otherwise would be administered. The administra- 
tion of small quantities of jicntoUial sodium to induce anestlicsia Wforc 
inhalation anesthesia b begun has been much appreciated by patients. 'Hie 
technical point of importance in this connection is not more than 10 
c-c of a 2 5 per cent solution of pentolhal sodium should be administered 
before inhalation anesthesia is begun, and it b Utter if the amount can U 
kept to G or 7 c.c. Larger amounts of ^ntolha sodium interfere with the 
denth of resDiraUou. and therefore mterfere with producboii of the desired 
St w rSe inhalaUon anesthclic ag^L A s^nd t«lmical ,«inl in the 
use of pentolhal sodium is that J the effect of the prchminaiy medication 
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on the patient is minimal and if, when 10 or la c.c. of a 3.a per cent solution 
of pcntothal sodium lias been administered within a few minutes, satis* 
factory anesthesia is not obtained, then an additional dose of moriihinc 
should be injected intravenously. This additional dose usually slioulii 
lie I to I grain (0.008 to 0.01 gm.). 

Nevertheless, it Ls realizcil that pcntothal siMlium doe.s not provide 
ovef> thing Uiat might be desired in an intravenous anc.slhetic agent. There- 
fore, furliicr investigations have ticcii made for new agents, or suggestions 
ha%e been advancc<l that somelliiiig might be combined Milli jicntolhal 
sodium to give it the potency which it lacks. 

1 he question of relaxation of the |>alicnt U of prime importance to both 
surgeon and ancslhcsiologisL The advent, then, of curare in medical prac- 
tice, csiK-cially in connection with Uie adininUtration of anesthetic agents, 
has iimdc a great impre.ssion on those who have use<l it. Curare produces 
excellent relaxation, with relatively little postoperative prostration. It has 
bwn Used most commonly in association with cyclopropane anesthesia, in 
which relatively large quantities of oxygen are used. Cunirc and cyclo- 
projwne, cqiecially when an inlratracheal tube is used to administer the 
unesUielic agent, give a result U.at is highly desirable in most instances. 

1 lie great imprctoion caused by this particular combination slimulalwl the 
use of curare w iih mlnius oxide, ethylene and also other anesthetic agcnla. 
In the latter instance less curare b required than when ciinire b uscil with 
the gascN. l ie UM.- o cunre with pcntothal sodium has U-en tried rciicat- 
«lly; in such a combiti.ition curare docs give a degree of rchixallon that 
Iicnlothal KHlmm m itself cannot proxidc. Keceully, llatnl sugge.sle.1 the 
use of iK-nlothal ^hum plus curare, the curare preferably having the form 
!i »«I>rcvs«l with 

fl . **• these agents in combination in one svnnge, 

Uu mixture Unng 1 mg „[ d-lubiKmrarinccJiIoride jkt cubic cciilimctrr of 
-.a IKT rent solution of i^ntolhal siKlium. .\t Uic .siime time, oxygen or 
mtnmi .iM.lc- and uxygni re a-hmubUTcl to keep the patient oxvgenalrel. 

!,?l V i’''' ’ Y ‘•'c iiiiestliesiologisfs im.liT- 

H li'^‘ =»upI>r.rUvc mcasun-s arc hanliy 

L L ‘^'-‘1 anr.,thcsu emplo.srel. whatever it ma> 

idwlzl t . “ utmost dpnifiamce which serves to cm- 

in^: 

ut.il. b e m u ' “ riiiiolnmoii I. IulmhI .triclly wi the asti.l. 
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'“"/'■•''■Wwi .ilhcr [.■,„|.,n.rv or fully 

.,..1 . «Ttu.,. of Ibc .y wrlr.,, Mr.l«l oil acli." Iv TlA ouli lo 

Ibr .1 ..urcl... U of 1|,„ f,, f.t. Ilu. f,,, ,,|,J 
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In 1942 the idea of a postancithesia observation room was inaugurated. 
This idea differed definitely from that of the old surgical recover}* period in 
that the patient was sent to this room for reasons associated only with 
anesthesia in the majority of ca.ses. The room svas staffed by jwrsons cTperi- 
enced in caring for patients who were recovering from general anesthesia; 
adequate equipment and supplies, including otygen, carbon dioridc and 
'o forth, were present to support the patient’s pulmonary ventilation; also 
available were the supplies used in parenteral therapy for support of the 
patient. This had a definite effccl on the sui^ical department in that the 
assistant who went with the patient to this room was able to return im- 
mediately to the operating room for the next operation, leaving the intra- 
venous and subcutaneous administration of fluids to tlie personnel from the 
anesthesia department. The patient’s condition, if it were not satisfactory, 
could be checked by the physician anesthetist in charge; this physician 
then became a standard part of the surgical team and assumed some of the 
responsibilities previously borne by the surgical team, that is, he was 
expected to give the patient protection until such time as the patient could 
be turn«^ over to the care of the surgical team free from the effects of 
anesthesia. It gave the anesthetist additional responsibility which could 
not be supplied by a nonmediea! person and in many ways it seemed to 
incTMse the cost of anesthesia. Again this incrcaseil cost proved iU value 
m that the patient generally was better anesUietized, that is, he was at 
least more safel}* anesthetized with relaxation being produced with relative 
safety; prwperative examination of patients was made with medical judg- 
ment and preliminary medication that was suitable was ordered so that it 
augmented rather than frustrated the efforts of the anesthelLsl; and the 
supportive therapy was in general managed by Uie anesUietbt and was 
j ^ relatively same medical point of view ns though it had been 
handled by one whose training definitely was surgical. In the postoperative 
pen^ those incidences of morbidity that presented themselves were given 
medical attention by the anestfaclbt and in a short period of time it was 
s own a posto^rative puloiouary complications, and particularly car- 
satisfactorily handled tlian ever 

In general It appears that the advances in anesthesia are not limited to 


the introduction of new 


agents and methods, as important as those con- 


Inbut.ons are There has been a marked change as a result of the shifling 
of rcsponsibJities and activities to a medical level. This is not to say that 
W b “"'sHelists. There have been many ivho 

l'»'e demonstrated real abilitv in the 
cdmmistration of anesthetic agents, Iloirevcr, even they would not care 
to be charged with the medical responsibiUty which is now involved in Uie 
aihmnistration ol the anesthetic agents, the support of the paUent and the 
b^nilal ^ °peratuig procedures. The department of anesthesia in large 
hospiUls and in many small ones has changed considerably in respect to the 
t>-pe <■' employed The minimal taeililies that most iiistitntioiis 
are sa is wi are a well-trained physician anesthesiologist who will 
supervise this whole indicated procedure day after day; thus the best he 
can do IS to surround himself with the best available personnel, hoping that 
he can give competent coverage twenty-four hours a day and seven days 
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a ^\cck; this, in turn, means that an increase in personnel, espeeially in 
medical personnel is necessary. All ihb lias a definite effect on the surgical 
department in that the anesthesia department has become very much ipore 
expensive and the patient must bear largely this increased burden. Under 
these circumstances the superintendent of the hospital n ho previously had 
been templed to support the hospital generally with profits from a less 
complicated anesthesia department finds himself in a position in which he 
prefers to give the patient thij advantages of present day facilities and 
advances in anesthesia with the expectation that a more rapid turnover of 
patieuts will lend to cause the income to be increased at least sufficiently to 
offset the increased cost of the aneslhesi.'i department. The financial benefit 
to the hospital un(fcr the ofd pfan for anesthesia is less important, I believe, 
than the many benefits that can be exhibited under the new plan, with the 
many improvements in agents, technics and Ij’pe of fiersonncl emploj’ed 


METHODS FOR MAINTAINING BLOOD PRESSURE* 

JOHN S LUNDY 

The most recent method of controlling blood pressure is that of Page. 
The 15 gauge needle inserted into an artery (radial) allows blood to be 
withdrawn rapidly enough so that it may be cilrnled without clotting. 
Arterial blood pressure may be reduced by the withdrawal of 750 to 1,000 
c.c. of blood and as soon as the operative field is satisfactory for the surgical 
procedure further blood need pot be withdrawn. If pressure falls too low 
blootl may be rcturnwl to the vascular bed, either through the artery or 
through the vein. The indications for employment of this technic are not 
clear in all types of surgery but have licen applied satisfactorily in certain 
operations on the brain in which severe bleeding occurs. 

In most surgical operations one of four plans may be adopted. The first, 
and most foolproof, plan is that of inserting a 15 gauge needle into a vein 
after anesthesia has been induced and, before the operation starts, begin- 
ning the slow administration of a solution of dextrose, 5 per cent in isotonic 
saline solution or dextrose, 5 per cent in water. Tlie second best method is 
that of inserting a 15 g.>uge stilelted neeille into a vein in anticipation of 
the employment of parenteral therapy. A ihiitl. and less desirable, method 
is for the anesthetist (o foftow the patient’s bfoocf pressure until some 
evidence of impending shock is obscrvc<l and at that time to insert the 
nceille and begin the atlininislralion of fluids. A fourth, and still less <!c- 
sirablc, method is to wait until evidence of shock presents itself, to attempt 
to combat this with stimulants and, after failure to accomplish the desired 
result, then to attempt the venipuncture and administration of fluids. 

I shall discuss only the first method. Most patients, unless they are 
admitted for emergency treatment, come to the operating room after hav- 

* Abridgment of paper read at tbe Jtmnt Meeting of the Amerit^an Socirlj of Aneslbesiol- 
ogist* and the Ohio Society of AnestheaioIogMU, deseland, Ohio. Octolwr *, J817. 
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ing been on a restricted diet and Quid intake. Five per cent solution of 
dextrose in water is probably preferable in cool weather and 5 per cent 
dextrose in botonic saline solution in hot weather. The opinion is based on 
loss of salt in hot weather. \s the operation and anesthesia arc conlinu^, 
if blood pressure and pulse rate indicate impending shock the rapid admin- 
istration — which is V«s\. done throogh the large needle — of 100 to 

250 c.c. of fluid is the quickest method I know of to decide the degree of 
shock that is present. If the patient’s blood pressure rises 10 to 15 mnt. of 
mcrcurj’ the quick administration of fluids and the rate of dripping of the 
fluid may be slowed and the patient watched. The patient's condition should 
be checked frequently to sec that pressure is maintained. 

If, on the administration of the 100 to 250 c.c. of fluid rather quickly — 
that is, in less than five minutes — pressure does not increase at all then one 
should resort to blood transfusion immedhitcly. One should be governed 
somcwbal in this regard by tbc amount of blood that the patient has lost. 
It is not ncccssarj' to liavc a device tor measuring blood loss to see that the 
patient has lost only 100 to 200 c.c. of blood, or that he has lost 500 or 
1,000 c.c. of blood. Tlic cscapc<l blomi is evident to the surgical team. 
INTicn blood loss can be measured — in some opera Uons it can be — one may 
know almost exactly how much blood needs to be adminulcrcil- However, 
for a<l«Ils the amount of blood transfuseil is usually not less than 500 c.c. 
It may be two or three times this amount, or whatever is neccs.sar5' to bring 
the blood pressure to a set level, keeping in mind the preoperative level of 
blood prevsure of the patient, which if low or liigh will, to some extent, 
determine the amount of bloo<l to be administcreil. When blood has been 
lost I believe that for transfusion there is no substitute for blood. For 
patients wbo have Itccn severely bumeil, plasma is obviously of value. Ihil 
here again a bIoo<l transfusion may also Iw needed. 

In routine cases w hen litno permits it b eonsidcreil the technic of clioice 
to ilclerniine the patient’s hloo*! group and Uh factor, to use blo<wl from a 
donor of the corresponding group and Uh factor anrl to crovs match the 
blwxl. Ifowocr, cfOM matcliing is not often done before operation and 
frefpicnlly time docs not permit its being done during tlie oiKTatlon, so 
that for tbc most part, it is generally .salisfaetory to the anesthetist if the 
patient’s Moo«l group and his Uh factor have been dclcnnineil and if bIoo<! 
of corresponding gnnip and Uh factor can l)c made nvailahlc quirkly. 

Tlic rale of administration of blosx) w slctertnitied by the resjwnse of the 
patient’s blood pressure. I h.ave administcrcsl as much as 2,200 c c. of bloosi 
In twenty-two minutes in onlcr to comb.it prolracletl and massive henior* 
rh.ige. I know of no instance in a surgical case where the rapid ndministni* 
ti'in of blood ha* been barmful, providesl th.it the blof>sl pressure was low 
when the adminUtration was I>egun nn«l lh.it the rale of flow was slowe*! 
to less than 100 ijrops a minute. It N oln,iya jwnsiljle, srhen bloosl pressure 
fa!!* during ndmimstnition of fluids and Uicre it some tlilay In otitaining 
bl<«B|. to mis a lilo(i<l |>rr«<ure-rai«ing sinig. such as rplic»!ri>ie, de-uisy- 
ephrslrine (drvissiO or phri«\ b-phrine hydruchloride (iiesrsy iiepbriji Imlnr 
ctil'iride;. *o iJial the jMliViit wdl rrerhr a »linitt!int nloiig «ilh the ftu»U. 
Tins vmwtinws glss-s a la-tler irgukilvm of IiVwhI prrssun* tlnn the 
jmhlen ailtutnlslration of one of th*^ tlhnukints in a more conceninilesi 
form, although it i« more the custom lo giie the (timuUnt in concentrates! 
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form than to give it in diluted fonn. Either way will help to support the 
patient’s blood pressure for ten to fifteen minutes until blood can be 
obtained. 

Plasma, widely useil during the war, has not proved itself to be entirely 
satbfactory us a supportive agent. Many efforts have been made to find a 
substitute for plasma. Acacia in isotonic saline solution has been used with 
some succass, as well as solutions snch as gelatin in large molecular weight 
and ichlhyocolla (isinglass). Recently, I was told by Weese, of Germany, 
that he has had remarkable success with kollidon (polv-vinylpyrrolidon). 
One of tbe most recent and interesting developments has been the use of 
dextran. This substance tends to stay in the circulation for some hours. 
It is, therefore, very useful to Ibc anesthetkt. In a high percentage of un- 
anestlielized patients an anaphylactic l 3 T*e of reaction to the material has 
devclopc<l. The preparation of dextran wdiich I have used in about 500 cases 
now lias been designated as niacrose. It is n 6 per cent solution of dextrin 
in isotonic saline solution. Tlic use of tbis agent in supporting blood pres- 
sure during a Smilbwick operation for hypertension lias been very satis- 
factory. The combination of this material with a stimulant drug such as 
epfictfn'ne or neosj nepliriu fiydrocfiforMfo seems to be actually and theo- 
retically more certain of maintaining blood pressure than when solutions 
of matcriab of smaller molecular weight are employed. However, macrosc 
is not a substitute for large amounts of blood that have been lost. One must 
always be prepared to resort to the use of blood when its replacement is 
necessary. 


INTRA^ENOUS ANESTHESIA* 

R C(fARLt:S AOAMS 

The principles underlying the intravenous use of a general anesthetic 
agent arc sound. If we can by-pass the respiratory tree by injecting the 
anesthetic agent directly into the bJoo<I stream, we can circumvent some of 
the difficulties associated with inhalation anesthesia. The factors that may 
prevent an agent from reaeJiing the pulmonary circulation — voluntary and 
refleK breath holding, mechanical obstniclion, depression by preliminary 
medicaments and those resulting from a defective absorptive mechanism 
in the alveoli — may not be the same problems when the intrai’cnous route 
is employed. In intravenous anesthesia there is less tendency toward the 
j>ro<iuction of mucus, since irritation of the mucous membrane is less. 
Nausea and vomiting, which result in part from the sn'alloning of the 
anesthetic agent, are definitely decrcasetl. 

Pentothal sodium anesthesia now' has been used for tweh e years. During 
this short period it has been aligned, in imjiortancc and in frcfiucncy of use, 
with inhalation and regional methods. Is its present lofty position in the 
field of aneslhesiologj- justified? This niaj Iw answereil in two ways: us a 
total nncsthclic agent, no; as on important integrating and stipjilementing 

* Abstract of paper published in full in Annltieaioli^^. 8 4S!}-490 (bept ) J947, 
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agent, Ucfinitcly yes. The future of llic nicthwl rests for the most pnrt on 
its value ns a supplementary agent, and as such It has a multitude of uses. 
Fortunately, pentolhal sodium is compatible with most of the anesthetic 
agents. It can be used with any of the gases or ether, and is outstanding ns 
a supplement to local, regional and spinal anesthesia. 

Perhaps one of the most important uses of pcntothal sodium has been to 
provide anesthetic combinations w hich arc thoroughly free from the hazanls 
of fire and explosion, and which permit the use of all types of cloclrosurgioil 
iDSlrumcnts. Nitrous oxide-oxygen-pcnlolhnl combinations, with or without 
local or regional pTOCcdurcs, x>iU tahe care ol most of these situations. 

In the last year or so the use of dilute solutions of pcntothal so<lium (0.5 
to I per cent) has been on the increase. Tlie resultant anesthesia is thought 
to be more smooth and more even when some Ij-pc of continuous drip 
method is employed. I feci that the tcclinic in which 2.5 per cent solution 
is injected is more flexible and controllable and that it requires less attention 
to details for the short operations in winch pentolhal sodium is most usetl, 
than is true o! the continuous drip method. 

Large doses of pcntothal sodium, whether administered over short or 
long periods, are potentially hazardous, even though the patient may not 
appear to react untowardly. Anoxia, as a result of respiratory depressioo. 
may not always be apparent in the patient’s general appearance. 

The presence of hepatic damage in itself is no contraindication to the 
use of pentolhal sodium. However, exi>crimcnlal evidence leads to the 
assumption that prolonged anesthesia with pentolhal sodium interferes, or 
largo doses of this agent interfere, with the glycogenic ami glycogenolytic 
properties o! the liver. Since pentolhal sodium falls short ol i)roducing total 
anesthesia with safety, It is necessary to continue to think iu terms of com- 
pensating for this deficiency. The newest combination naturally would be 
pcntothal sodium and curare. The results obtained to date with pentolhal 
sodium and curare have been promising, and the reduction in the amount 
of pentolhal sodium permitted by such a combination has been marked. I 
hesitate to say whether or not the combination will provide a s<afe method 
of anesthesia for abdominal operations. Some are already using it for this 
purpose. To dale, I have used curare with pentolhal sodium for the sole 
purpose of reducing the amount of pentolhal sodium required in cases in 
which we ordinarily would use pcnlollial sodium alone. Both agents are 
potent respiratory depressants, and as such must be admmislered with 
due caution. Two methods of adminislration arc employed. 

In the first method, each agent is injecleil indixadually. VTith this technic 
anesthesia is induced with pcntothal smiium. Curare is then injected in 20 
unit or 3 mg. doses at two to four minute intervals, and injection is halted 
when moderate respiratory depression is produced, regardless of the dose 
employed. The remainder of the anealhesia is then carried out with pento- 
thal sodium in the usual way. 

In the second method the pcntothal sodium and curare are mixed in the 
same sjTlnge. Knight and Baird have worked out a mixture which contains 
5 units of intocostrin or 0.75 rag. per cubic centimeter of the mixture. They 
have used the mixture combined soth nitrous oxide and oxj’gen (50-50) in 
a variety of cases, including abdominal operations. We have used both this 
mixture and also solution of d-tubocurarine, the concentration of the Utter 
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drug being 0.70 mg. per cubic eentiineter ot solution. The results from the 
use of both preparations i\ilh pcntothal sodium were comparable. 

If an excess of curare is added, a predpiUte forms which will redissolve 
if more pentothal solution is added. Whether or not there is a synergistic 
action ns a result of injection of a mixture of these two drugs I cannot say 
Frequently, operations of ttvo hours* duration has'c been carried out with 
the use of less than 1 gm. of pcntothal sodium. It seems to me that the 
margin of safety is greater w hen the drugs arc injected separately' than it is 
when they are used together, since patients vary widely in their tolerance 
of both the barbiturate and curare. 

Endotracheal intubation carried out with the patient under the influence 
of pentothal sodium never has been very satisfactory. The addition of 
curare has greatly increased the case of introduction of the tube. One other 
advantage of use of the combination is the resulting lessened incidence of 
laryngospasm, which is often so troublesome when pentothal sodium is 
usetl alone. 


THE GENEHAL PnODLEM OF ANESTHESIA IN OBSTETRICS* 

EDWAnD B. TUOIIY 

The problem of providing anesthesia to women in childbirth and of 
per/onning the safe delivery of newborn infants is a major responsibility, 
especially for the general practitioner. In hospitals where obstetric facilities 
are readily available the teamwork between the anesthesiologist and the 
obstetrician simplifies somewhat the general problem of handiing the 
parturient mother. 

There are certain factors which should be considered in the choice of 
any general or local anesthetic, analgesic or amnesic agent. They are ns 
follows: 1. WTiat is the physiopharroacologic action of the agent on both* 
maternal and fetal structures? S. IVhat fetal or maternal diseases or ab- 
normalities exist which may alter the selection of certain agents? 3. What 
agent or agents and method are best suited to the emotional and physical 
status of the mother? 4. Is the method use<l one which will afford the great- 
est safety to the mother and the infant? Certain criteria should be present 
in the choice of any agent or melbod. These agents should possess aciequate 
properties to obtund the pains of labor without any’ untoward systemic 
reaction. Secondly, the agent should be reasonably prompt in its action and 
should not possess cumulative effects Thirdly’* effective means of counter- 
acting an overdose or idiosyncrasy to the agent should be available. 

It might be pointed out at this time that the wisdom or advisability of 
the attempts to relieve the pains of labor totally have been seriously' ques- 
tioned by some authorities on this subject. Pe Lee and Greeuhill Lave 
emphasized repeatedly the price that is paid to make childbirth painless. 
Heaton in writing on obstetric anesthesia and analgesia commented: “I’er* 
haps, as the psychiatrists have suggested, the inordinate demand for pain- 

* From MinnesoUi Xledicine. iO'SSS-PSS C^epl ) 1*17. 
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less childbirlh is sjTnptonialic of the anxiety and insecurity among cerlam 
groups in our culture today. It is questionable from a psj'cJioIogic stand- 
point whether the passive role assigned to women in painless childbirth is a 
desirable one ” 

Opinions of various investigators with respect to the effects of certain 
agents are occasionally controversial, so that the comments made here are 
a composite opinion and not one individuars conviction. 

JIany methods of analgesia and anesthesia have been proposed but some 
of these are limited in their practical application because they are too 
technical and complex. Continuous caudal aneslliesia might be mentioned 
as an example of a highly technical procedure which is veiy valuable but 
has limited application. In the conduct of the average uncomplicated labor 
and delivery the obstetrician and the anesthesiologist, singly or together, 
focus their attention on amnesic, analgesic and anesthetic agents which 
will obtund pain and produce at least relative amnesia. In the first stage of 
labor analgesic and amnesic agents are usually sufficient. In the second and 
third stages o! labor anesthetic agents ate required, as a rule. 

FIRST STAGE OF LABOR— AMNTSIC AND ANALGESIC AGENTS 
At present scopolamine In conjunction with a barbiturate such as pento- 
barbital sodium 13 one of the most effective combin.'itions. llic dose of 
scopolamine is 1/150 or l/lOO grain (0,0004S or 0.00005 gm.) hjpodermic- 
ally administered when labor pains are well established ond regular and 
there is effacement and beginning dilatation of the cen'Lx. Simultaneously 
\\ to 3 grains (0,1 to 0.2 gm.) of i>entobarbital sodium are given orally. 
The administration of scopolamine is repeatc<l about one hour after the 
initial injection. Some authorities recommend three doses of l/lOO grain 
(O.OOOC5 gm.) of scopiolamine alone subcutaneously adomiistered at jnler- 
vaU of half an hour when labor is cstabibhed. The duration of action of 
scopolamine is about two hours in the dose mentioned. In prolonged labor 
additional amounts of scopolamine may be required at intcivnls of two 
hours. At least one drawback to this method is the occasional occurrence 
of extreme excitability and stiniulattoa of Uie patient, necessitating con- 
stant nursing attention. 

Another combination ol agents which has more analgesic effect as well as 
amnesic action is the use of scopolamine, barbiturates and demerol. The 
exjierience of several investigators has shown that the combination of 
demerol anil scopolamine causes less fetal respirator^’ <^cpre^sto^ than 
scopolamine and demerol plus a barbiturate. A suggested regimen witli 
these agents is the hypodermic injection of 100 mg. of demerol along with 
1/150 grain (0 00043 gm.) of scopolamine when the Libor pains arc .strong 
and regiil.ir. If these two agents arc not quite sufficient a barbiturate can 
be given orally or rcctally as a supplement. The adminUlrnUon of demerol 
and .scopol.iminc ni.iy lie repeateil at inters’als of tliree to four hours. 

At this |)oint a won! should be said about morphine and pantopon. In 
general, tlie'e opiates should not be used within less than two hours from 
the lime of delivers’, since they cause fetal respiratorj- depression, and when 
a general anesllietic agent follows in sequence the incidence of asphs'xia 
m-onalonini is ilcfinitely increased. This is particularly true when one is 
dealing with premature infanta. 
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Rectal analgesia should be mentioned because it is liked by many 
obstetricians and is a well-accepted method of producing analgesia in labor. 
Ether in oil (05 per cent ether — 35 jwr cent oil), the original Gwathiney 
Icchnic, has been modifictf to tnclade pafaWehyilc. arertin, chloral hydrate 
and pcnlolhal soiliiim as rectal analgesics The use of intravenous anesthesia 
IS not recommended, ns a rule, in labor because of the rapid and coneen- 
trale<l action of Uic agent on both fetal and maternal respiration 

Of the inhalation aneslhelic agents for obstetric analgesia both the 
volatile agents, such as ether, chloroform and divinj 1 ether, and gases, such 
as nitrous oxide, ethylene and cyclopropane, are employed. Whereas various 
technics of administration of these agents Iiave been descrilied, including 
self-administration, they are usually administered during the second stage 
of labor when anesthesia rather than analgesia is required. 

ANALGESIA AND ANESTHESIA IN THE SECOND AND THIRD 
STAGES OP LABOR 

Multiparous women give birth frequently spontaneously without the 
addition of any agent other than the basal analgesh supplied. In most 
cases, however, some form of general anesthesia or regional anesthesia is 
required. Time-honored drop ether and chloroform are used extensively, 
particularly in deliveries at home. In hospitals where the assistance of an 
anesthesiologist is available many combinations of agents may be used. 
Darinff delis'cry when the presenting part distends the pertneum the depth 
of general anesthesia should be carrieil to plane 1 or S of the third or surgical 
stage of anesthesia. Uterine contractions are not abolished at this level of 
anesthesia but such procedures as cpisiotomy and application of forceps 
can be done without pain to the patient Nitrous oxide will usually require 
the addition of ether vapor to provide s.ifc anesthesia in the second and 
third stages of labor. One should avoid using any concentrations of nitrous 
oxide greater than 80 per cent along with 20 per cent oxygen. Cyclopropane 
and ethylene are best suited for the terminal stages of labor and should be 
administered carefully by the closed technic. 

REGIONAL ANESTHESIA 

Many procedures have been and are being used, including pudendal 
block, transsacra! block, parax'crlebral block, caudal block, local i^filt^atio^ 
and low spinal anesthesia. Certain technics require specific training, skill 
and experience: others, such as local infiltration and pudendal nc^^■c block, 
require minimal specialized technic. Tucker and Benaron, Cleland, Lull 
and Ilingson, Lundy and Tovell and others have described their technics 
and the merits of these technics arc well established. For example, pudendal 
nerve block is a successful type of block anesthesia for many obstetric 
opii'ralions, including spontaneous delivery, low forceps application, episi- 
otomy and perineorrhaphy. The contribution of Hingson and Jiis associates 
has shown that the continuous caudal method has a definite place in obstet- 
ric anesthesia. It should be performed only by those persons familiar and 
sufficiently trained in regional anesthesia to know the indications anti con- 
traindications to this methotl. Caudal anesthesia is applicable cfii’efly to 
hospitalized patients. Low spina! or saddle anesthesia with Jij-perbaric 
solutions is burning more and more widely used. Any one of several local 
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anesthetic agents may be used; for erample, procaine hydrochloride or 
pontocaine bvdrochloride. If procaine hj-drochloride is used 50 to 75 mg. 
are dissolved in 2 c-c. of 10 per cent solution of dextrose. After a lumbar 
puncture at the level of the third and fourth lumbar interspace, this mix- 
ture is diluted with an equal volume of spinal fluid and injected slowly. 
The injection is made with the patient in the sitting position. Anesthesia 
is established quickly and lasts for one to one and a half hours. Postpartum 
bleeding is diminished and the babies have little, if any, respiratory or 
circulatory depression. 

CESARE.AN SECTION 

Cesarean section presents a dlfRcult problem as far as the choice of 
anesthesia is concerned. What may be best for the mother may not ^ best 
for the fetus. Prolonged general anesthesia leads to marked fetal respiratory 
depression and often to death of the fetus. Improperly controlled spinal 
anesthesia has led to disastrous results. Local infiltration or block anesthesia 
of the lower abdominal wall in combination with inhalation anesthesia or 
intravenous anesthesia at the time the uterus is opened has been advocated 
by many authors. If the timing of the general anesthetic agent is correct, 
little, if any, depression of the unborn child occurs. The objection to this 
procedure by the mother is the main obstacle. 

Hingson has advocated continuous caudal anesthesia utilizing posture to 
advance the anesthesia high enough to permit incision of the abdominal 
wall above the umbilicus. The continuous spinal technic has ofTered another 
method of anesthesia nhicb, if performed carefully, will permit safe and 
satisfactory' results for the mother and child. There is usually less loss of 
blood in cesarean section with local, caudal or continuous spinal anesthesia 
than nilh Inhalation anesthesia. Of the inhalation anesthetics. If they alone 
are used, cyclopropane is best as far as the baby is concerned but resuscita- 
tion procoilurcs are much more common in these cases than with regional 
methods or combinations of regional and general methods. 

ANESTHESU IN COMPLICATIONS OF PREGNANCY 
Several outstanding complications arc noteworthy; namely, (t) hyper- 
tensive cardiac disease, (2) nepbrilis. (3) prccclampsia and eclampsia, (4) 
pernicious anemia, (5) leukemia and (0) other bIo<^ dyscraslas, including 
hemorrhagic diathesis. In the presence of these complications local or 
regional anesthesia is to be preferred to general anesthesia, particularly 
nilh ether, chloroform or as'crtin. 

CONCLUSIONS 

If I may quote from an anonymous editorial, "Tlic obtundation of pain 
and discomfort incidental to parturiliou must necessarily occupy a sec- 
ondary role in most obslelricnl dclis’ertcs. ll does not follow, however, that 
the p.iins during labor and delivery usually do not belong in the same 
category as pain associated with disease or that caused by surgical opera- 
lion. I.abor is not a disc.xsc and expulsion of the fetus is not always a sur- 
gical opemlion. They usually constitute a physiologic process. 

‘'The medical profe.«ion and its scientific allies have not ignored the 
pangs of the parturient. In factefforU have been so generous at times that 
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pain relief seems to be evallcd from its secondary role in obstetrics to a 
place equalling the more essential functions of the accouchement. 

“During all the anesthesia years every new drug or metho<l introduced 
to facilitate surgery or allay pain bas found its way into obstetric practice 
The use of ether and chloroform during childbirth had a formidable place 
in early controversies surrounding the acceptance of anesthesia but the 
ilrugs have played an important role in obstetrics since. The lay press and 
non-medical lienefactors formuhated and expressed opinions on the merits 
of the early pain relieving procedures. They have followed through with 
similar journalistic efforts with the advent of every new departure Not 
infrequently obstetricians have resented tbe publicit3’ and particularly 
liie inaccuracies published for public edification. Their renionslronccs have 
led the modern accredited press to more conducive reporting based upon 
statements that may claim authority. However, enthusiasm niaj‘ often 
obscure the acumen of the physician as well .as the journalist ” 

It should be our aim to make pain of the parturient as easy as is feasible, 
constantly keeping In mind that the safely of the newborn and the mother 
is of greatest imrortance. 


ANESTHESIA FOR ABDOMINAL SURGERY* 

FDWARD B TLOIIY 

The choice of an anesthetic agent or procedure for abdominal surgery is 
prefaced frequently by this question, ‘T\Tiot do you use for operations on 
the gallbladder or what do jou use for lij'slerecloroy?” The same query 
might be applied to operations on the gastrointestinal tract or on almost 
any portion of the body. The answ-er cannot be always direct and simple. 
Certain surgeons, because of previous experience, have definite preferences 
regarding the choice of anesthesia for aMorolnal surgery, likewise, anes- 
thesiologists have their preferences, likes and dislikes. Either one of these 
individuals maj’ influence the other, and in some instances the patient 
offers a third opinion or request. This is particularly true in light of the 
popularitj’ of pcntothal sodium; many patients, because of hearsay or 
previous experience with anesthesia, request this agent. 

I believe the solution to this problem of the choice of type of anesthesia 
for abflominal surgery lies in proper understanding of a given situation by 
the ancstliesiologist, the surgeon and, whenever possible, the patient. 
I’roficienc)’ in the administration and use of anesthetic agents and pro- 
co<Iures, like surgical dexterity and ju<lgment, comes from experience, stud^' 
and a consi<lcration of previous errors. Tlienj is no substitute, to my knowl- 
edge, for an experienced surgical team and tlib means the surgeon, his 
assistants and the anestkcshlogists. Most surgeons, I believe, would prefer 
to work each time with the same individuals, particularly with the Kime 
anesthesiologists, if possible. Eflfident anesthesia is not so much a matter 
of the particular agent or method of anesthesia used, provided the surgeon 
*Ftoai theJoamti ol the American Medkal Awocwtion. iSS-TSI-TSS (Nor. Si) I8t7. 
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knows the capabilities of the anesthesiologist and, I might add, provided 
the reverse situation be true also, as it is a matter of choosing the tv'pe of 
anesthesia which, under a certain set of circumstances, will be safest for 
the patient. 

EVALUATION OF THE PATIENT 

All of the medical data pertinent to the individual patient should be 
available and a discussion of the problem should be carried out by the 
surgeon and the anesthesiologist; then tlie patient should be informed that 
in the opinion of the surgeon and the anesthesiologist, such a type of anes- 
thesia would be best for the operation required. This approach assures the 
patient that at least two individuals are interested vitally in a problem 
which has given them considerable concern; namely, “How do I go to sleep, 
or do I?” 

AGENTS AND METHODS OF ANESTHESIA 


It is quite natural that some form of general anesthesia is requested by 
most patients for abdominal surgery and unquestionably the greatest per- 
centage of laparotomies are performed with the patient under general 
anesthesia, for which purpose ether is probably the main anesthetic agent. 
Nitrous oxide or, perhaps, ethylene ts'uscd os the induction ngent. 
The almost universal safety of diethyl ether for children and adult persons 
makes it very popular. It is true that more Dause.a and vomiting attend its 
use than occurs with cyclopropane or the combination of solution of 
tnbrometlmnol (avertin) (reclally) with cyclopropane. Tlie conlraindica- 
tions to ether are actually very few and pulmonary tuberculosis (active) Is 
probably the most defimte. Cyclopropane, because it is pleasant to inhale, 
nonirritating and rapid in its action, is quite popular, particularly now that 
curare be used as an aid in obUmingsuigical relaxation without resort- 
ing to the controlled method of respiration. Certain cardiac irregularities 
0 e^eop m certain individuals under cyclopropane anesthesia. These 
usually occur m the light planes of surgical anesthesia and are abolished 
when the depth of surgical anesthesia is increased. It is the consensus at 
the present lime that if cerUin types of arrhythmia do occur the intro- 
duction of a little ellier into the anesthetic mixture ^ill usuallv abolish 
these aardiac irregularities. It b my opinion that prolonged administration 
of cjclopropane anesUiesia for abdominal surgeiy or for thoracic surgery 
should be patched carefully because of the fact that the svstolic blood 
pressure, which has a tendency to be reasonably well maintoined during 
surgical anesthesia with agent, lends to fall rather abruptly after 
administration of the anesthetic agent is terminated. Not infreqicnllv the 
patients enter into a stole of hypotension which may reach tlie level of 
surgical shock withm a few moments. Thb phenomenon ilocs not occur, ns 
a rule, during the shorter adminbtrations of cyclopropane. parUcularly 
when the depth of surgical anesthesia is kept in cither plane 1 or 2. 1 think 
It IS very sie to emphasize thb point lliat aberrations in blood pressure 
may follow the prolongeil admmislraUon of cyclopropane and that pre- 
cautions should be token to pnn-ent thb drop in pressure. Intravenous 
administration of fluids should l>e storied in sufficient lime to prevent anv 
marked dcvwtion m blood pressure. Dextrose solutions, plasma or whole 
bloo<l transfusions m.ay be necessary. The advantage of using curare or 
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d-tubocurarine with cyclopropane anesthesia for abdominal surgery lies in 
the fact that this agent (curare) can be ulilizeil to produce the musciiLir 
relaxation necessary to nccornplish the surgic4il operation so that the depth 
of general anesthesia incident to the administration of cyclopropane can 
be kept at llie level of plane 2 or slightly below. 

The use of an intratracheal lube during the administration of any in- 
halation anesthetic agent has been established as a veiy excellent means of 
maintaining an adequate ainvay for the patient, serves to minimize me 
amount of anesthetic agent required and provides a means of artificial 
pulmonary ventilation should this procedure be required. Either the nasal 
or oral route of intubation may be used. I believe that an intratracheal 
tube should be used in the majoritj- of cases in which cyclopropane and 
curare are used in combination inasmuch as momentary periods of apnea 
may occur in certain individuals. The use of an intratracheal tube is a 


definite safely precaution. ^ . 

The amount of curare or d-tubocurarine whidi may be required in in- 
dividual cases \'nrics. Curare should be administered intravenously in 
fractional doses just prior to the oiwnlng of the peritoneum in cases 
of laparotomy. At the time of the adminklration of curare the flow of 
anesthetic gases or vapors should be momentarily turned off and basa 
oxygen administration maintained Tlie pharmacologic effwt of curare 
on respiratory volume can be noted by watching the breathing bag 
on the gas machine. Wicn tlie respiratory excursions become definitely 
shallow one usually will note concomitantly that the abdominal inusces 
are also rcla.xed. The effect of d*lubocurarinc usually lasts for twenty-live 
to thirty minutes. Not infrequently when the operation has been com- 
pleted and the peritoneum is to be closed, additional intravenous adminis- 
tration of thU agent will be required. The same technic as that previously 
described should be used in this juncture. Again a word of caution is indi- 
cated concerning the use of curare to secure relaxation in closure of the 
abdomen. In certain individuals a bo have bad curare for closure a transient 
depression of respiration occurs after the closure of the nWomen. Ihis is 
probably due to the fact that sensoiy' and motor stimuli are no longer 
present and respiration is not reflexly actiwtcd by these s inui i. 
important, therefore, to watch the patient closely when he is returned to 
his room to make sure that an adequate airway is maiulamed and «iat 
adequate pulmonary veuUlaUon conlioues. This sequence of events may be 
noted with ether and enrare, nitrous oside and enrarc, peutothai sod. m 
and curare, or with practiealiy any combination o! these agents In the 
event of DlivsioWie oveidose from cornre. Uie odmiuistratioii of neostig- 
mine (phamaeologic anUdote) combined ndth the ndm.nistration of ovygen 
by meLs of artificial pulmonary ventilation is indicated. 


CONTINUOUS SPINAL ANESTHESIA 

ureteral cath administered mtrathccally in divided doses os they 

nontoxic ^ent prevents the tendency to adminUter the large 

LTuaUtoS^whieh may be given when a single subarachnoid spinal injection 
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IS used, nnd (3) it permits the surgeon lo have practically unlimited operat- 
ing time thereby preventing unnccessaiy haste. The continuous mctliod of 
spinal anesthesia is recommended in those individuals who arc suitable 
candidates for spinal anesthesia for the repair of ventral or inguinal hernia, 
for total cystectomy nith transplantation of the ureters and for extensive 
operations on the gastro-inlestinal and biliarj’ tracts. The main disad- 


vantage of any tj’pe of spinal anesthesia for operations in tlie ui)per pari of 
the abdomen is the relatisely high incidence of nausea or vomiting. This 
does not hold true for operations in the lower part of the abdomen, as a rule. 
In my experience I have found that the judicious intravenous use of 
pentothal sodium will control this problem of nausea or vomiting, rento- 
thal sodium should not be administered, however, until the full extent of 
the action of the spinal anesthetic agent has been determined. By this I 
mean the dermatome level to which the anesthetic agent has risen in the 
subarachnoid space. Obviously, as respirations become shallow as a result 
of paralysis of the intercostal muscles incident to spinal anestlicsia, one 
should be very cautious in administering pentothal sodium at such a stage. 
The ureteral catheter technic has been mechanically more satisfactory, in 
my experience, than that of the malleable needle and* it offers the additional 
advantages of allowing greater mobility of the patient, particularly for 
orthopedic operations, and of eliminating the requirement for a bjlky 
mattress, ^"hercas various combinations of anesthetic agents, such as 
tetracaine (pontocaine) hydrochloride and dextrose or other solutions of 
anMtheUc agents lighter or heavier than the spinal fluid, are used for 
abdominal operations, it is my impression that for operations whidi are 
reasonably extensive, the continuous method of spinal anesthesia is sounder 
physiologically. 

I think a mistake is made not infrequently in the use of pentothal sodium 
as a supp ement to the inadequate spinal anesthesia which may he obtained 
sihen the single dose method is used. The situation is usually one in which 

e pma anestteUc agent does not give motor and sensory relaxation at 
TX’if high anatomically lo encompass the limits of the incision. 

\Mien this situation arises one usually ends up by using a fairly large 
amount ol uontothal sodium and, more likely than not. by switching lo 
some combination of inhalation anesUielic agents in addition to the agents 
abeady admmistci^. This is usually an nnsntistactoiy situation for the 
smgron, as is well known, not to mention the fact that it ii embarrassing 
for the anesthraiologist, because the tespiralory depression which is usually 
spmal anesthesia plus use of pentothal sodium U 
\cn j mar -ed so that the inlroducUon of an inhalation anesUielic 
agent IS a slow and tedious process. 

Regional bloii infiltration of the skin, subcutaneous tissue and fascia 
os-erlj mg the aWommal muscles is . method of anesthesia lo he considered 
when snrgiral rnk great; the smcalled nbdominal wall blockmay be jusU- 
fiabh «mbined with light mbalalion anesthesia or with the use of pento- 
^al sodium or any one of several inhalation agents, with or without admin- 
istralion of curare. Certain surgeons have found that the use of regional 
b ock of the abdominal wall, plus infiltration of the parietal peritoneum and 
block or the anterior splanchnic nerves, has worked well for operations on 
the stomach and bilmiy tract. In certain individuals who are not of the 
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robust, athletic type, this method of anesthesia is satisfactory. I believe 
that the success of this method depends chiefly on the co-operation of the 
patient and the diligence, skill and patience of the surgeon. Itegional block 
of the abdominal wall, plus block of the anterior splanchnic nerves, is not 
s.ilisfaclory for lower abdominal operations. 

In bilateral intercostal nerve block by injection of the intercosLal nerves 
in the anterior axillary line, the block usually includes liie eleventh, tenth, 
ninth, eighth, seventh and sixth thoracic nerves. Five c c. of 1 per cent 
solution of metycaine hydrochloride with epinephrine is injected at each 
site. In individuals who are not of the robust tj'pe this regional anesthetic 
procedure gives reasonably satisfactory anesthesia for upper abdominal 
operations. It may be necessary to combine it with intravenous penlolhal 
sodium anesthesia or with light gas-oxygen Inhalation anesthesia 

SUTPORTn’E MEASURES IN ABDOMINAL SURGERY 

The careful intravenous use of fluids, such ns dextrose and saline solu- 
tions, and plasma and blood transfusions, needs little comment. Blood 
should be administered whenever the patient’s condition seems to warrant 
it, and its use is contingent on the physical status of the patient prior to 
operation and on the amount of blood loss and surgical trauma during 
operation. Certain vasopressor agents, such as the soluble salts of ephedrlne 
and neosynephrin, are of definite service to help maintain blood pressure 
and capillary tone when used either alone or in conjunction with the intra- 
venous use of various types of fluids. They should not be relied on entirely 
to maintain adeiiuate circulating blood volume. 

The anesthesiologist can be of dcflnite service to the surgeon, particularly 
in gastric surgery, by his ability to introduce various types of stomach 
tubes during surgical anesthesia. The advantage of having a rubber tube 
in situ at the time of opemtioii is very vital to the postoperaliv’e con- 
valescence following certain types of surgery. The ability to have these 
tubes accurately inserted while the patient is on the operating table rather 
than later when he is in his room, during the period of recovery, is of very 
definite value. 

Among the endoscopic procedures wrhieh the anesthesiologist should be 
able to offer is that of suction bronchoscopy. Not iafrecjuenlly large 
amounts of mucus accumulate in the tracheobronchial tree during the 
Course of the operation and, unless the mucus is adequately aspirated, the 
incidence of pulmonary complications usually rises. Bronchoscoplc aspira- 
tion b not recommended in every case, obviously, but should be resorted to 
\\hen there is definitely an excessive amount of mucoid m-aterial present 
during the administration of the anesthetic agent. Tlie optimal time for 
carrying out this procedure b at the termination of the operation before 
the patient has regained hb tliroat reflexes, but aspiration may be resorted 
to at any time during the postoperative period should excessive accumula- 
tions of mucus occur with or without evidences of atelectasis. Thb tj'pe of 
care, I believe, will gradually fall more and more into the hands of the 
qualified aDCsthesiologist. Additional supportive therapy in the form of 
oxygen administration should be used whenever necessary. 
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SUMMARY 

The choice of anesthesia for abdominal surgery cannot be slated didac- 
tically. Of more importance than the anesthetic agent or procedure are the 
skill and judgment of the anesthesiologist. Of jiractically equal importance 
is the teamwork between the surgeon and anesthesiologist which will serve 
to give the patient the safest anesthetic agent possible and in a sufficiently 
satisfactory manner so that the best surgical result can be accomplished. 

General anesthesia has its own place as a choice of procedure in abdom- 
inal surgery. Likewise, regional anesthesia, including spinal, has its merits. 
Various agents, such ns pentothal sodium, curare and cyclopropane, can be 
employed in combination with other anesthetic agents and procedures. 
Each case should be evaluated and wherein possible the anesthesia "tailor 
made” for the operation to be done, keeping in mind again the fact that the 
greatest safety to the patient is of first importance. 


ANESTHETIC ACTION OF BETA-DIMETIIYLAMINOETHIX 
BENZHYDRYL ETHER IlYDROCHtORlDE (BENADRYL) IN 
THE SKIN OF HUhUN BEINGS* 

MILO D. LEAVITT. Jiu asw CHARLtS F. CODR 

A study was made of the local anesthetic effect of bela-dimethylamino- 
ethyl benzhydryl ether hydrochloride (Benadryl) when injected into the 
akin of human beings. The results were as follows: J. By means of electric 
algesimetric determinations, bcnadryl in dilutions of I;500, iJl.OOO, 
1:5,000, 1:10,000 and 1:20.000 was found to possess anesthetic potencies 
similar to those of procaine In dilutions of l;200, 1 :400, 1;800. 1:1,000 and 
1:3,200 respectively. 2. Benadryl in concentrations greater than 1:500 
(2 mg. per cubic centimeter) proved to be exceedingly irritating when in- 
jected into human skin, causing tissue necrosis and ulceration m four of 
ten subjects tested. 
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ANTIBIOTIC SUBSTANCES IN PEDIATRICS* 

ROGER L. 3. KENNEDY and WAI.L.VCE E. IIERRELL 

The role of antibiotic agents in medicine and more pnrticularlj’ in pedi- 
atrics has come to be so great that a brief discussion of the subject must be 
categorical and only facta that permit of dogmatic presentation can be 
offered in the allotted time. The general subject of the role of antibiotic 
substances in therapy has been rather extensively reviewed elsewhere. 

In general, antibiotic agents of microbial origin are derived from three 
general sources; namely, bacteria, molds or fungi and actinoraycetes. Only 
the roost important from the standpoint of therapy will be mentioned. 

The most important antibiotic preparation derived from bicteria is 
gramicidin, now commonly known as “tyrolhricin.” This substance is 
elaborated by a soil bacillus and exerts a marked antibacterial effect on 
certain gram-positive pathogens. Because of its marked hemolytic property, 
it is of only limited value in the treatment of infections. It can be used 
satisfactorily as a local application but because of its toxic effect it cannot 
be administered under conditions in which it will come in direct contact 
with the blood stream. If tyTOthricin b to be used locally, the usual pro- 
cedure is to prepare a solution which contains 500 to 1.000 tnlcrograms of 
the substance in each cubic centimeter of physiologic saline solution. 

Penicillin is an example of an antibiotic agent derived from molds. It is 
T,eU known that this substance was first described by Fleming and was 
derh ed from the mold, Penicillium nolatura. To date, it has proved to be 
the most important antibiotic agent available. 

The most recent antibiotic substance which possesses important tber- 
apcutic possibilities is streptomycin. This antibiotic agent, described by 
Schalz, Bugie and Wak.sman, is an example of one derived from actino- 
mycetes. The source of this substance U Actinomyces griseus. 

All of these substances e^ibil a selective antibacterial action. Gramicidin 
and penicillin inhibit the growth of gram-positive organbras; pemcillln also 
inhibits the growth of certain important gram-negative microbes, such as 
Neisseria intracellularis and Neisseria gonoirhoeae. Streptomycin, on the 
other band, inhibits the growth of several important grara-negativc mi- 
crobes and also appears to inhiWt the growth of Jlycobactermm tubercu- 
losis. Penicillin now appears to be a substance that is composed of several 
different fractions which have been designated K, G and X. It is important 
to remember that some fractions are relatively inactive in the body and. 
therefore, it is essential that something be known concerning the content 
of a giv'en preparation of penicillin. For example, penicillin which is high in 
the K fraction is likely to yield poor therapeutic results. It is obviously im* 

* From thr IVucotuin ^(cdlcal Journal. 46r$09-515 (^fa}) 1947. 
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portant, therefore, that preparations Trhich are offered for therapculic use 
must contain a prciKinderancc of the therapeutically effective fractions such 

Hie Iircscnl discussion uill deal primarily uith the nntibaclenal activitj 
and the clinical use of penicillin and streptomycin. 

ANTIRACTERIAL ACTIVITY OF PENICIIXIS AND STREPTOMYCIN 
CerU.n pathogenic organisms arc inhibited to varying degrees by both 
penicillin and streptomycin but at times there is mar i nre 
sensitivity ol various strains o! tile same or^msm to these iigenls. 1 ti s ts 

especially true in respect to streptomycin. For example, a oug i 

strains ol Escherichia coli arc sensitive to slreptomyem. other strains m.i 
he cvtremelv resistant. 1 he occurrence ot variation among strains ■nust be 
borne in mind in connection svilh the treatment ot mieclions and this tact 
imimsliately suggests the imporUnce ot testing various organisms tor 
sensitivity before and during trealmcnl. 

riijtitMacoLoGic aspects of penicillin and stbeptomvcln 
The absorption of penieillin niter snbcnlaneou. 
variable than is that ot streptomycin. After 
administration ot n single dose of penicillin the concen ra 
usually reaches a peak svilhin an hour or Inu and 

hours little ol the drug can be demonstrated in the i„t„. 

ot slrcplomyein in the blood after an inieelion by Sv y 5. 

muscular or even subeutaneon, method us^lly remains 
to bo demonstrable tor several hours. Pemedlm does not appear 
late in the bodv after repeated injections svhereas the opposite appe 

'"l5Sh;;S'.^^r:S:|aiduse«r^we,lthm^>^ 

lou'gSe t tnin^es, in the presence ot T.S 

nhich are antibacterial find their nay mlo 

penetrates into ocular tissue and mlo f fluids con- 

peritoneal secretions, renicillin the blood It also 

ientration. ot approvlmately a half d°£ion^«'"<>»"‘' 

. ■ Inn diffuses readily into the various tissues and fluids of 

th!S;.”Sin;-.hfSng.. ;UeenU. peritoneal fluid, pleura, fluid 

‘‘”Bo'u!'druBs'’Te-<crctcd in jhe ^rom Sli: 

:;r w\tl“urnty-P°h»™ .«» miection. Both are also coneeatratrd 
and excreted in the bile. 

dosage and methods of admlnistration 

Pen,ei,H„.-Thepmper^.^U^^^^^^^^ 

Irp^Sem Md te sei.rity'^ the inieelion, eveept that larger dose, me 
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required for treatment of patients with bacteriemia, including subacute 
bacterial endocarditis, and for patients suffering from actinomycosis. 

Administration of penicillin by repeated intramuscular injections is Uie 
method of choice for infants and j^unger children, whereas either this 
method or that of continuous intravenous drip may be used for older cliil- 
dren. In the intermittent intramuscular method, the dose for infants and 
young children is 5,000 to 10,000 Oxford units in 1 or 3 c.c. of physiologic 
saline solution every three hours. For older children the dose is similar to 
that for adults; namely, 30,000 to 30,000 O-riord units every three hours. 
The sites of administration most frequently cmploj ed are the outer upper 
quadrants of the buttocks and the deltoid regions. The sites of injection 
should be rotated from side to side. 

Intramuscular administration of penicillin in a mixture of peanut oil and 
beeswax, which contains 800,000 units of penicillin (calcium) in 1 c.c., 
affords antibacterial concentrations of penicillin which frequently can be 
demonstrated as long as t^\enty-four hours after injection. This preparation 
is known as the “Komansky formula.** It is particularly useful in the home 
in the treatment of patients who cannot be seen by the plysician oftener 
than once in twenty-four hours. It can be administered into the muscles of 
the buttocks^ daily for several days witliout inconvenience or serious un- 
toward reactions. Localiied redness, which is due to an allergic reaction to 
the preparation and not to true inflaminatloQ, may develop at the site of 
iDjMtion. This ^ction usually subsides when adminbtralioo of the ma- 
terial IS diswntmued. Administration of anlUiislamine preparations, such 
as benadrj-l and pj-ribenramme, likewise liavc been found effective in 
conlrol^g this reaction. 

advorat^^™*'^” penicillin by continuous intramuscular drip is not 

The mclhi^ of choice in the treatment of severe infections, such as 
baclcnemia. is that of intravenous drip. It can be employed in older chil- 
rir ir m infanU and younger children is attcndctl by the usual 

inn nnnT of W inlravenons procetlure. From 

100,000 to *00.000 units of peniciUm in 1 or 2 liters of physiologic saline 
solution can be nwde from slock solutions wLicli contain 10,000 units of 
penicillin per cubic wnlimetcr. The rale of flow should be about 20 to 25 

rops per minute. The use of the veins on the dorsum of the hand allows 
Uie aim am hand to remain in a much more comfortable position llian if 
an anlccubital vein is employed. 

rcnicillin may \k mjectwf into various body cavities. For use in the 
p cural cavity „t Irast 50.000 uiiiU m.ay be dissolved in 40 to 50 c.c. of 

phjsiolopc !«!mc 8<)Iiilion. ’nii3 amount may l>c injected into the pleural 

space daib. *•«'' ‘"Ifwluction into the joint caviUcs or into the cerebro- 
SLToo- ' ’ *" ^ ^ saline solution « 

llie oral a<JiniiiL,lmlion of [>enieillm is not advocalcil for the treatment 
of severe inf^l.ons l>c^«^ the absorption, when given by ihb route, b 
varuble in different individuaN. For mild infccUons the drug may be given 
by mouth. Ijowever, oral use involves Urge doses. Wien given in tablet 
form. tJie minimal dose should be 50.000 uniia. In some case.s thb may 
have to be inereased to 100.000 nails. Thb dose should be given one and a 
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half hours before meals and one and a half hours after meals, the dose 
should be repealed once in the c\xning and once during the night, t no er 

objection to this method of treatment is that of the expense in\o \e . 

Penicillin administered by nebuliaation has proved efTective in several 
forms of pulmonarj' disease. For infants we have used a small tent into 
which penicillin has been introduced by means of oxygen an a g ass 
nebulizer. The solution contains from 1.700 to 2.500 Oxford units per cubic 
centimeter. For older cliildrcn a standard glass nebulizer is us an e 
patient is allowed to inhale 1 c.c. ( 5,000 units per cubic centimeter) of 
nebulized solution in ten minutes. Tins procedure is repeated at intervals 
of twenty to thirlv minutes throughout the day. , . , , i 

Streptomycin.— The unit of dosage for streptomycin which has been 
recently adopted is based on the metric system: 1 gra. o s rep omyem 
cfiuivaienl to 1,000.000 original S units of Waksman. . 

Intermittent intramuscular injection is the method of choice ^oradmmis- 

Inilion of streptomycin. Solutions which contain 100 to 2.> ( • 

250,000 S units) per cubic centimeter arc most commonly 
streptomycin may be given intravenously, this procedure a i^s^ 
result in local venous irriUtion. If the preparation is to be intra- 
venously. the daily dose should be dissolved in 1 or 2 liters of 
solution or in 5 per cent solution of glucose. One hundr^ th^. 

heparin may be adde<l to each liter of solution in an effort to decrease the 
possibility of venous thrombosis. , , . . 

\^Tien streptomycin Ls adminbterod by inUriniltent 

tion, the minimal daily dose appears lobe 1 to 2 gm. (1,000. 

S units). This amount is divideil into six or eight doses and adroimste^ at 
intervals of three to four hours. It has become rather standartl " 

the Jlayo Clinic to inject every four hours 2 or 3 c.c. of a 
contains 100 rag. per cubic centimeter; thus, the total dose amounts to 
1.2 to 1.8 cm. per twenty-four hours. . ,,1,.^ 

For use by the intrathecal route. 100 mg. ot streptomycin dmoh-^ in 
5 or 10 c c. ot physiologic saline solution may be given every tuentj -lour 

“sSSyei^Tu also be given by means ut nebniimtinm Fifty mi.Iij 
grams ol streptomycin in a cubic centimeter of solution can ““ 

similar amount, can bo inhalerl at intervals ll.mughont the day m tot a 
much as 0.5 gm. (500,000 S uniu) per day may be admmistcnKl m tins 

“Snre strentomycin is not absorbed from to gastm-inteslinal tract, its 
use bv mouth slioild be limited to to treatment ol patients wiUi condiUons 

in n ldch reduction ot the nnntor ot “ %“‘,So to 

.1 • 'Tv.m riraso for oral ndromistralion is 0 25 to 0 5 gm. lo 

50oS S units) given four times during each twenty-four 
500,000 b units,) gi sunerior to sulfonamides for the purpose of reducing 

"gruirfoX in^^Snora cannot t.aUited nt this time. 

CUNICAL USES OF PENICILLIN 

n a • s» —penicillin is effective in Ireatinont of bacleriemia due to 
=. 1 r'r,.ra.S^'rsl«pbjlococcn, nlbus. Streptococen, pyogenes 

ISiwc^eplococci), nonbemolytic slreptoceoci or anaerobic strepto- 



714 


ROGER h. J. KENKEOT, WALLACE E. HERRELL 


cocci (micro-aerophilic streplococd). Bacteriemia owing to Diplococeus 
pneumoniae and Neisseria intracellularis has been treated successfully with 
penicillin, but for patients who are severely ill the treatment with penicillin 
should be supplemented by administration of sulfadiazine. The concentra- 
tion of sulfonamide in the blood should be maintained at 10 to 15 ing. per 
100 c c. 


Bacteriemia due to gram-negative organisms of the colon-typhoid- 
dysentery group and to organisms of the genus Proteus, Pseudomonas 
aeruginosa or Klebsiella pneumoniae (Friedlander’s bacillus) and infections 
which involve the blood stream or hcarU such as tularemia, brucellosis and 
malaria, will not respond to treatment with penicillin. 

Subacute Bacterial Endocarditis. — Penicillin is of value in the treatment 
of patients suffering from subacute bacterial endocarditis which is due to 
strains of streptococci that are sensitive to the substance. The sensitivity 
of the organism involved should be determined before treatment is in- 


stituted. If the organism is sensitive to penicillin in concentrations of 0.01 
to 0.1 unit per cubic centimeter, satisfactory results may be anticipatetl. 
The treatment should be continued four to six weeks. Although u«e of 
intravenous drip is the method of choice, satisfactory results can be ob- 
tained by the use of the method of repeat^ intramuscular ndminislration. 
The mmunal dally dose for infants and young children with this disease is 

500.000 unils. Older children require at least 1.000,000 units. There is 
some evidence that doses considerably greater than tliese jiroduce more 
satisfactory results. Ilowever, it would appear that the most important 
TOnsidcration is Uie question of bow long the patient b treated rather Uian 

fdrninislered each day, provided lliat a, mucli as 

600.000 to 1.000,000 unils is UKd. 

• •"'! Rheumatic Fever.— Instillation ot penicillin into the per- 

u* patients -n illi suppurative pericarditis may be of ereat value. 
Instillation may be earned out once every luenty-foiir to forlv-ciglil lioiirs 
rcnieillm 1 , of no value in Ibc treatment ot rlieilliiiitic fever. 

Wilt ■ 'f' " Brain and Brain Abscess.-5reiiingilis due to 

Neiascna inlraecllularis, Hiploeoccus pneiiiiionhc. Stnphvlocuecus peoR- 
pyogenes, anaerobic streptoeo^i and certain 
mtrilli? ""F ■■‘necessfully with 

tbta ** Parentcrally logctlier with a few intra- 

"’'h "leningilis due to .WIsseria intracellularis 
?n add pneumonias 

eilltr mlfo ' For treatment of patients ivlio nre sensitive to 

tbl; eCS„7s"rJtT • 

l,n!i‘n"Iml''bn^° 'l” " P™"’'".'"' P''-"* “ “'V trenlineiil of iioiinds of the 
dme It it it an rTl'" n "'f "Baiiism is sensitive to tlie 

drug. It can lie applri locally lojetlier ivilli sulfanilamide in llie form of a 

mlliltmiT ‘iSd'r"“ of la-nicilliii lo cacli gmlil of 

eSe ttTli 1 ^ “‘'"I’ "‘“'h U-000 osford units of pcniiSliii per 
cubic CTniiraeter imy be used for local instillation. 

renicillm is of little or no value in the treatment of inicelioiia of the 
Mnlral nervoM ststeni due to Iljcobaclerium liiberciiloiis, Torula, bln- 
tomyecles and llemophilas mffuentac. 
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Infections of the Eye. — Streptococcic, staphylococcic, pnciimococcic, 
gonococcic, mcningococcic and syphilitic infections of the eye respon to 
treatment with penicillin. Acute and chronic blepharitis, ophthalmitis, 
cellulitis and panophthalmitis have responded satisfactori^ly. Treatmen o 
these conditions with penicillin should be by means of both local an 
systemic administration. Solutions or creams containing penicillin maj e 
instilled into the eye every two or three hours. The solution usuallj cm- 
ploycil contains 1,000 to 5,000 Oxford units of penicillin in each cubic 
centimeter of physiologic saline solution. Creams which contain from 
to 1,000 Oxford units of penicillin per gram may be used in the treatment 
of supcrfici.il ulcerations and conjunctivitis. It has been recommended 
Uiat penicillin should be used ns a specific prophylactic agent m the Crede 
method of prevention of ophthalmia neonatorum; for this purpose four 
drops of a solution which contains 250 units of penicillin per | 

meter should be instilled into each eye every four hours for at least twenty- 


four to forly-cicht hours. . _ . . , i 

Infections of the Paranasal Sinuses and Middle Ear.— Acute su^ 

acute suppurative processes which involve the paranasal sinuses an mi ^ e 

car respond to administration of penicillin in cases in which the organism 
present Is sensitive to the action of the drug. Since the organisms usually 
found in these conditions arc streptococci, stapbylowci, pneurnoc^i and 
micro-oerophilic streptococci, all of which are sensitive to ‘ .* ' 

cessful results can be anticipated. Patients whose infections of the smusM 
and middle car are in the early sUges frequently can be cured 
resort to surgical treatment. In chronic conditions, adequate surgical drain- 
age and removal of foci may be necessary. . 1 • *!,» 

Acute TonsUlltis and Septic Sore Throat.-renicilJin is of value m the 
treatment of patients sulTcring from acute tonsillitis and septic sore 
due to Streptococcus pyogenes. It hardly seems necessary to use 
m the treatment of all paUents who have tonsillitis. Probably the greatest 
value of penicillin is in the treatment of those patients who are intolerant to 
sulfonamides. Penicillin is also cffccUve m the t^tment of 
streptococci in the throat. It is of Jillle or no value in e rea 


Pneumonia. — Although penicillin is effective in the 
mococcal, staphylococcal or streptococcal pneumonia, i ne _ 
the use of sulfonamides unless the pneumonia is caused 

are, or have become, resistant to sulfonamide ^ 

difference of opinion regarding the value of penicillin ® 
pneumonia of virus origin (primary atypical pneumonLa). There is sutoc^en 
evidence to indicate that it b of value in treatment of ornithosis and 

’’'Branchiiis and Bronthtatois.-Thero b .bo 

view that penicimn b of valne in thn troataent 

chieotaab; this ovidenen was sscunaf in oases m wh.ch 

minisleted p.renterally by nebnlb.uo^Preoporat.ve ^ j 

wiU. supparalivo pnteonary disease tednee, the amount of .^eoUon and 

the possibility of serious postoperative oomphenUons, mch os empyema 
“hSon^Stpiratory tract in which penicillin b of no value are 
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cocci (micro-aeropbilic streptococci). Bacteriemia owing to Diplococcus 
pneumoniae and Neisseria intracellularis has been treated successfully with 
penicillin, but for patients si ho are severely ill the treatment with penicillin 
should be supplemented by administration of sulfadiazine. The concentra- 
tion of sulfonamide in the blood should be maintained at 10 to 15 mg. per 
100 c.c. 

Bacteriemia due to gram-negative organisms of the colon-typhoid- 
dysenterj" group and to organisms of the genus Proteus, Pseudomonas 
aeruginosa or Klebsiella pneumoniae (Friedlander’s bacillus) and infections 
which involve the blood stream or heart, such as tularemia, brucellosis and 
malaria, will not respond to treatment with penicillin. 

Subacute Bacterial Endocarditis. — Penicillin is of value in the treatment 
of patients suffering from subacute bacterial endocarditis which is due to 


strains of streptococci that are sensitive to the substance. Tlie sensitivity 
of the organism involved should be determined before treatment is in- 
stituted. If the organism is sensitive to penicillin in concentrations of 0.01 
to 0.1 unit per cubic centimeter, salisfactoiy results may be anticipated. 
The treatment should be continued four to sLt weeks. Although use of 
intravenous drip is the method of choice, satisfactory results can be ob- 
tolned by the use of the method of repeated intramuscular iidministralion. 
The muumal daily dose for infants and young children with this disea.se b 
500,000 units. Older children require at least 1,000,000 units. Tlicre is 
some evidence that doses considerably greater than these produce more 
salisfactoiy results. However, it would appear that llie most important 
wnsideralion is the question of how long the patieul is treated rather limn 
»Art administere*! each day, provided that as much as 

500,000 to 1,000,000 units is used. 

■ Rheumatic Fcter. — Instillation of penicillin into the peP- 

I rn '’“I'"''® suppurative pericarditis tuav i>c of great value. 
Instill.ntion may he carried out onoe every Incnly-four to tortv-cight Iionrs. 

I eniedlin „ of no value m the Irentnicnl of rlicuinatie fever. 

Meningitis, Hounds of the Brain and Brain Ab 5 ecS 3 .-Meiiingili, due to 
Neissena intmeellularis, Diplocoeeus pneumoniae, Slaphvlneoecus pyog- 
ncs and htreplocorxnis pyogenes, anaemhic streptoeocci and certain 
^™.‘".’.'’',f;"'"-l'ro.lueing streptoeoeci may te treated sueee.vstully with 
Ih^l L.'l U ’ l>n>enlcrolly togoUier witli a few intra- 

luTn-owll'’"’' nwningitu due to Neisseria intraeellulark 

in a,hl kTT” R'?'."'"""™ sulfadliiaine or sulfamcraaine 

either^ pcmedlin. For treatment of pa|ie„u e,.„ „„ sensitive to 

a le ‘ ”«■" may Im used alone « itii reason- 

able expectation of success. 

I J-r'a'l'? “ i’r""'""'”' m Ihe treiitiiient of wounds of tile 

,Ime f, n''"’’ urgaiim.i is .sensitive to tlio 

drag. It ran 1» appliM 1^^- together with siilfaiiil.smhle in the form of a 
ponde wliieh »ntam, 5,000 Oafonl units of penieillii, 1 „ eacli gram of 
sulfanilamide. Solutions ssliicb contain 5,000 ovioni units of penicillin per 
cubic renlinictcr nmy he used lor focal instillation. 

I’enieillin is of little or no value in the treatment of infections of the 
central nervous s^•Ilem due to Mycobacterium tuhvreulosii, Torula, hiss- 
tomjTctej and llcmophiluf inQunuae. 
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Infections of the Eye. — Streptococcic, staphylococcic, pneiimococcic, 
gonococcic, mcningococcic and syphilitic infections of the eye respond to 
trc.itnicnt with penicillin. Acute and chronic blepharitis, ophthalmitis, 
ccHulilis and panophthalmitis have responded satisfactorily. Treatment of 
these conditions with penicillin should be by means of both local and 
systemic administration. Solutions or creams containing penicillin may be 
inslillctl into the eye cx’cry two or three hours. The solution usually em- 
ployeil contains 1,000 to 5,000 Oxford units of penicillin in each cubic 
centimeter of physiologic saline solution. Creams which contain from 250 
to 1,000 O-xford units of penicillin per gram may be used in the treatment 
of superficial ulcerations and conjunctivitis. It has been recommended 
that penicillin should be usc<! as .a specific prophylactic agent in the Crede 
method of prevention of ophthalmia neonatorum; for this purpose four 
drops of a solution which contains 250 units of penicillin per cubic centi- 
meter should be instilled into each eye every four hours for at least twenty- 
four to forty-eight hours. 

Infections of the Paranasal Sinuses and Middle Ear. — Acute and sub- 
acute suppurative processes uhich involve the paranasal sinusesand middle 
ear respond to administration of penicillm in coses in which the organism 
present is sensitive to the action of the drug. Since the organisms usually 
found in these conditions are streptococci, staphylococci, pneumococci and 
micro-acrophilic streptococci, all of which are sensitive to penicillin, suc- 
cessful results can be anticipated. Patients whose infections of the sinuses 
and middle ear arc in the early stages frequently can be cured without 
resort to surgical treatment. In chronic conditions, adequate surgical drain- 
age and removal of foci may be necessary. 

Acute TonsillUis and Septic Sore Throat.— Penicillin is of value in the 
treatment of patients suHering from acute tonsillitis and septic sore throat 
due to Streptococcus pyogenes. It hardly seems necessary to use penicillin 
in the treatment of all patients who have tonsillitb. Probably the greatest 
value of penicillin is in the trealment of those patients who are intolerant to 
sulfonamides. Penicilliu is also effective in the treatment of carriers of 
streptococci in the throat. It is of HtUe or no value in the treatment of 
diphtheria. 

Pnenmonia. — Although penicillin is effective in the treatment of pneu- 
mococcal, staphylococcal or streptococcal pneumonia, it need not replace 
the use of sulfonamides unless the pneumonia is caused by organisms which 
are. or have become, resistant to sulfonamide compounds. There is some 
difference of opinion regarding the value of penicillin in the treatment of 
pneumonia of virus origin (primary atypical pneumonia). There is suOicient 
evidence to indicate that it is of value in treatment of ornithosis and 
psittacosis. 

Bronchitis and Bronchiectasis. — There is also evidence to support the 
view that penicillin is of value in the treatment of bronchitis and bron- 
chiectasis; this evidence was secured in cases in which penicillin was ad- 
ministered parcnterally by ncbulbation. Preoperative trealment of patients 
with suppurative pulmonary disease reduces the amount of infection and 
the possibility of serious postoperative complicaUons. such as empyema 
and generalized sepsis. ^ . . 

Infections of the respiratory tract in which peniciUm u of no value are 
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tuberculosis, Friedliinder pneumonia, fungus infections, blastomycosis, 
coccidioidal granuloma and moniliasis. 

Diseases of the Bones and Joints. — Fenicillin is valuable in tbe treatment 
of acute osteomyelitis even in cases in which bacteriemia is present. Im- 
provement should be evident uithin a day or two after commencement of 
treatment with penicillin. For children the dose is 100,000 to 200,000 units 
per day. Penicillin combined with surgical eradication of infectious foci and 
sequestra is helpful in the treatnoent of chronic osteomyelitis. In addition 
to its effects on the local lesion, its use lends to prevent complicating cel- 
lulitis and bacteriemia. 

Treatment of osteomyelitis of the cranial and facial bones and of acute, 
subacute and chronic mastoiditis with penicillin has an established place. 
Pyogenic arthritis of streptococcal, staphylococcal, pneumococcal or gono- 
coccal origin should be treated by administration of penicillin both sys- 
temically and by instillation directly into the affected joint at intervals of 
fortj--eight hours. 


Chronic rheumatoid arthritis, intermittent hydrops and tuberculosis of 
tbe bones and joints, as well as arthritis due to brucellosis and typhoid 
fever, will not respond to treatment with penicillin. 

Infections of the Skin and Soft TIssoe.— Penicillin is useful in the treat- 
ment of secondarily infected eczema, p.arlieularly when the infecting 
organism is Streptococcus pj ogenes or Staphylococcus aureus. In such cases 
It should be administered by the parenteral route together with local appli- 
cation of a cream containing approximately 1,000 Ovford units of penicillin 
per gram. Furunculosis und carbuncles also respond favorubU’ to the 
parenteral administration of the drug. 

Impetigo occurring in the newly bom in nurseries as well as in children 
01 all ages responds to as little as two intramuscular inj’ecUoiis of S.OOO 
M peoteillia each. The local application of j>enicil!m ointment 

tl.MO units per gram) is effective and is willioul the danger of reactions 
n sulfathLazolc or other sulfonamides. 

^<^»uhtis.suchaslhatmvolvingUieflooroflhcmouth(Ludwig‘5angina). 

frequently may be treated satbfaclorily with penicillin alone. Thrombosis 
of the ^vemous or Lateral smuscs has also responded to intensive i>arcnlcra! 
adminislralion of penicillin. Acute masUUs in infants has been treated 
effwtively. Poslopcralivc parolilw also responds. 

Infected bums may be kepi free from susceptible organisms and skin 
grafting may be facilitated by the use of penicillin 

s^ndarv infection by Staphylococcus aureus and 
of JSo r ^ r ''Tr ^ conlrollcil bv administration 

o SnS r <io not resjxmd fo adininislmtion 

intMlioiis an, I spnrolricho.i,. 

I bWaplasmo*. c,.i.lcn,ic parolilis. 


bul"l« Tnirl— IVrinophrilic ab«,n, an.l car- 

^ "itb la,nidllin wiUioill 

f In soma ca«., combined u« ct |a,nicillin and 

surpcal treatment bm, been found nece^ary. J[o,t ia.tancc. of pjelo- 
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neplirllis, pyclilis and cystllis arc due to relatively insensitive gram- 
negative organisms. If Ibe infecting organism is sensitive to penicillin, satis- 
factory results of treatment can be expected, provided that obstruction m 
the urinary tract is not present. If gram-negath-e organisms are present, 
treatment with sulfalliiazolc will be found most elTcclivc. Gonorrhea, 
whether of the urinary tract or of other organs or systems, responds almost 
unhersally to treatment with penicillin. 

Syphilis. — A sufficient mimbcr of reports on the successful use of peni- 
cillin in the treatment of congenital syphilis arc available to indicate that 
it is of established value in the treatment of this condition. 

Gas Gangrene. — The organisms commonly associated w ith gas pngrene 
have been proved to be sensitive to the action of jwnicillin. Since, howeser, 
the drug does not neutralize the toxins present in this condition, its use 
should be combined with full therapeutic doses of pflljn'-alent gas gangrene 
antitoxin. , n , • t 

Actinomycosis, — In agreement with the fact th.at nearly all strains o 
Actinomyces boNus are sensitive to the action of penicillin, treatment o e 
maxillofacial and thoraclco-abdominal forms of actinomycosis wit ' 

lin has been found effective. Surgical drainage may be also. Kather 

large doses, that is, 250,000 uniU of penicillin for infants. 500,000 units lor 
young children and as much as 1,000,000 units for older children, should 
be used each day for at least thirty days. c- • ui 

Rat-bite Fercr.— Rat-bite fever due to infection by either Spirillum 
minus or Streptobacillus moniliformis has been treated effectively wi 

penicillin. Recovery after Its use has been prompt. . 

Infections Due to Dorrella VInccntll (Vincent’s SP rillum).— Nwrolio 
lesions of the mouth (Vincent’s angina) often heal withm twenty- o 
forty-eight hours after treatment with penicillin is begun. Ihe drug s 
usually administered parenterally, nllhougb in older children it 
applied locally in the form of a solution containing 1,000 O^ord units iwr 
cubic centimeter or by means of troches containing 5.000 Oxford units 
which are held in the mouth until dksolvcd. _ . ^ 

Tetonus.— Clostridium tetani is sensitive to the action of 
should be emphasized, however, that treatment of tetanus with 
alone should not be considered enough; the neutralizing effect of anUtoxm 

PeritonS— Fenicillin may be of some value in Uie 
itonitis but its use should be combined with inlrapentoneal administration 

of sulfonamides. , . ■ nf 

Agranulocrlosis— reoicillii. a the tteetment of choice m ca.es o 
agranulocytosis 

CLINICAI. USES AND LLMITATIONS OF STREPIOMICK 
Stroplomycio ha, been inlTOla^ too "Centlj- to permit Coal .latcment, 
to Wade 0“'^" of the rmull. reportcl 
h tTichaw and Feldman. Ilinahaw and Mann, tliat streplo- 

myoin eicrt, a marled “P?'Y*-™taca pr'S.- To e.tahlUh iH value in the 

?L:Srnn?S!nWtn£nlo.i.^^ 
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and observation. Its use in children has been limited to cases of tuberculous 
meningitis, tuberculosis of the hilar I\inph nodes and primary tuberculous 
infection of the lungs. The results to date are inconclusive. Of four children 
who were given streptomycin for tuberculous meningitis, two died within 
a short period; one lived for three months but the clinical condition was not 
good at any time and one child who was treated for six months is now 
clinically well so far as tuberculosis b concerned. However, there appears 
to be complete deafness and the child exhibits a definite personality change. 
The patients who were suffering from primary tuberculosis and tuberculosis 
of the hilar lymph nodes are still under observation. 

Infections of the Urinary Tract- — Wiile streptomycin has proved to be 
helpful in treatment of infections of the urinarj' tract due to Escherichia 
coll and Pseudomonas aeruginosa, its chief v.alue appears to be in cases of 
infection by Proteus ammoulae and Aerobacler acrogenes. Since .some 
strains of these organisms may rapidly develop resistance to streptomycin, 
treatment should involve administration of large doses (I to 2 gm.) daily 
for a short time (five or six days). It is known that streptomycin produces 
its maximal bacterial inhibition in alkaline mediums. For this reason it 
may be desirable, whenever possible, to render the urine alkaline. UkeBise, 
foreign bodies and obstruction should be removed from the urinaiy tract 
before administration of streptomycin is begun. 

Bacterie^a. — Reports are now on record indicating that streptomycin 
is of value in the treatment of bacteriemia owing to Escherichia coli, Aero- 
bacter aerogenes, salmonellae and Proteus ommoniae. T\'henever such in- 
fections are to be treated in children, streptomycin should be administered 
by intravenous drip, if feasible, and 1 to 2 gm. of Ibe drug given each day 
for at least the first few days. 

lyiaremia. \t present streptomycin appears to be the drug of choice 
in the treatment of tularemia. 


Undidant Fercr.— Results of experience 1o dale indicate that streplo- 
myem has only a suppressive effect in the treatment of undulant fever in 
the acute or early stages. It is of doubtful or no value in the treatment of 
chronic brucellosis. 

Miscellanrous Infections.— The effectiveness of streptomycin in the 
reatment of infections due to Klebsiella pneumoniae (Triedlander's bacil- 
lus), t.^rtliella Ij-phosa and Hemophilus pertussis requires further investi- 
gation before final statements can be made. Results of the use of strepto- 
myem m the treatment of sy-philis have been questionable to date. 

Alexander and her colleagues have reportcil the successful use of slrcpto- 
rajem in the treatment of meningitis due to Hemophilus influenzae. In 
ch Idren who have been treated at the Mayo Clinic, the results have been 
atLfactory and it ls likely that the drug will prove to be a valuable adjunct 
in the liniment of tins disease. In sc\*crc infections it b recommended that 
admmislrabon of streptomycin be combined with that of sulfonamides; in 
^me instants, administration of suUonamides and streptomycin In com- 
uination with serum may be necessary. 


Toncm' or peniciixin and streptomycin 

Penicillin.— rcnicillm excrl.s few undesirable effects. Pain at the site of 
intramu-sctibr injcclion. venous irritation at the site of injection and con- 
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tinuous toxic manifestations ore the major inconveniences associated with 
its administration. The pain at the site of intranuiscul.'ir injection may be 
rcducei! by application of on ice bag for a few minutes before injection is 
made or by inclusion of I c.e. of 2 per cent solution of procaine in each 13 
c.c. of the stock solution (10,000 units of penicillin per cubic centimeter) 
which is injected. The o<]<)Uion of 100 mg of bep.irin to each liter of the 
solution of penicillin which is to lie administered by intravenous drip will 
lent! to overcome local venous imlation. 

Urticaria, irritative dermatitis anil pruritus may follow the Hdininistra- 
lion of penicillin. Under such circumstances, if the infection for w hich treat- 
ment is being given docs not endanger life, the use of the drug may be dis- 
contiiiuwJ. Urticaria and pruritus usually respond to the ora! administra- 
tion of hcnadryl in doses ranging from 10 mg. in an elixir to 50 mg. in a 
capsule three or four times a day. 

Streptomycin. — The toxic ctfccts of strcplomjcm are similar to those 
of penicillin and the method of handling such undesirable reactions arc the 
same. Ifowcvcr, prolonged treatment with streptomjcin may be followed 
by vertigo, ataxia and nerve deafness. Whether these are due to strepto- 
mycin or to impurities in the preparation has not been determined with 
certainty. If any of these reactions develop, another preparation of the 
drug may be tried or tiie use of the drug may be discontinued 


STREPTOMYCIN* 

WALLACE E. IIERRRLL 

The great interest m streptomycin lies in the fact that it is effective 
against certain important gram-negative organisms, many of which are not 
inhibited by penicillin. Furthermore, streptomycin appears to exert an 
antibacterial effect on Sfycobactcrium tuberculosis. At the Mayo Clinic 
studies on streptomycin began in the spring of 1944. Feldman and Ilinshaw 
later reported on the possible effect of streinplomycin in experimental and 
clinical tuberculosis. Jly interest in streptomycin has been in its use in the 
treatment of infections other than tuberculosis, particularly those due to 
sensitive gr.im-negative organisms. 

ajyjCAL JtESVLTS 

Some of the most striking clinical results obtained to date with strepto- 
mycin have been those which followed its use in the treatment of tularemia. 
In this disease streplomycin has clearly established its value. In the past, 
patients who had tularemia were frequently ill for as long as twelve to 
sixteen weeks and many failed to survive. To date no failures have been 
reporletl in cases of tularemia treated with streptomycin. The average dose 
of streptomycin used has been 2 gm. per day for seven to ten days. The 

* Abstract of paper published io full to Ibe Joamal cf Kansas Medical Society. f.f'iST-tCO 
(Juoe) 1017; also in the Journal of the Indiana Slate Medical Avocialion J0-627-tIif> (July) 
1947 
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cliaical improvement is dramatic and recovery has been uneventful in all 
forms of tularemia treated. 

Bacteriemia and infections of the urinary tract due to Escherichia coli 
also have responded satisfactorily to streptomycin. Tliere have been some 
failures in this group due to the fact that the organism was resistant or 
became resistant to streptomycin. 

Rather satisfactory results have been obtained in cases of bacteriemia 
and infections of the urinary tract owing to Proteus ammoniac and Aero- 
bactor aerogenes. Infections of the urinarj' tract should be treated in- 
tensively for a short period, that is, five to seven days. Treatment should 
not be begun until foreign bodies and obstruction have been removed from 
tlic urinary tract. The presence of foreign bodies or obstruction favors the 
development of resistance to streptomycin. 

The organism, Hemophilus influenzae, is sensitive to the action of 
streptomycin. It is not surprising, therefore, that satisfactory results have 
been obtained in the treatment of influenza! meningitis with streptomycin. 
It is generally agreed, however, that in tJie severe cases treatment ndth 
streptomycin should be combined with sulfonamide therapy and probably 
also combined with serum therapy. Likewise, Hemophilus pertussis is sensi- 
tive to the action of streptomycin but clinical results to date have not 
progressed sufficiently so that any definite statements can be made about 
its value in whooping cough. Clinical trials are under way. 

Use of this antibiotic Las been found of value in the treatment of Fried- 
lander pneumonia and it also appears helpful in tlie lre.itment of ozena. 
Unfortunately, the incidence of recurrence and the incidence of the de- 
velopment of resistance on the part of the organism is rather prominent in 
this group of infections. 

In spite of the fact that the organisms belonging to the typhoid or para- 
typhoid group are reasonably sensitive to streptomycin in the test tube, the 
clinical results of its use to date in the treatment of typhoid fever have not 
been encouraging. 


Although streptomycin for the most part is efTecUve against gram- 
ncgalive organisms, a few strains of Staphylococous aureus, a gram-positive 
organism, also are sensitive to streptomycin. My colleagues and I liave had 
occasion to see recoveries from staphylococcal bacteriemia when the or- 
ganisms were resisUnt to penidUin but yielded to streptomycin. 

Ik- *’®®PO"S‘hle for undulant fever is moderately sensitive to 

this antibiotic. Unfortunately, streptomycin was haUed as a cure for this 
rather common inf^Uon and this is not the case. Experience to date would 
me to <mnclude that slrcplomycin may be of some value in the treat- 
^ “nJulant fever m the early acute stage with or without positive 
^d cultures. I do not believe, however, Uiat this beneficial effect is much 
which can he obtained by using three ten day courses of 
r? °.T sulfonamides, such as sulfadiazine. It should be 
pointed out also that the results obtained in the early acute stages can be 
k difficulty for many persons recover spontaneously an<I 
blood cultures berome negative for the organisms even without treatment. 
In Uie treatment of so-called clironic undulant fever or brucellosis of 
months or years standing, I am convinced that streptomycin is of little 
or no value. 
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I am not qualified to speak with aulhority on the clicmotlierapy tu er 

culosLs. I believe that Feldman and Ilinshaw, as well as other in% esligators, 
arc of the opinion that streptomycin exerts u suppressive effect but as no 
been hailed as a cure. As the matter stands, it is an important addition o 
standard forms of treatment. Unjustified publicity can lead to only one 
result. Patients will chimor for this new form of treatment and if its value 
is overstressed, patients may refuse conventional forms of Ircatmen in 
eluding sanntori.al care. It is the responsibility of the medical pro cssion 
to see th.at this docs not occur. 


TOXIC RE4CTIONS 

Certain toxic cutaneous reactions are not unlike those th,^ fol!o^v the 
admlnbtralion of penicillin to certain scnsitis’c individuals, the rc-ic ion 
may take the form of a maculopapular rash or generalized urticaria, use 
of the drug is discontinued, the cutaneous reaction n ill usually su si e. n 
occasion my colleagues and I have been able to continue administration oi 
streptomycin after a cutaneous reaction lias occurred by changing rom one 
batch of streptomycin to another. In llie management of the cu ncow* 
reactions bcnadrjl (e-dimcthybminoelliyl bcnzhydrjd ether hydrochloride} 
or pjTibcnzamine (X'-pyridyl-N'-benzyl-K^imcthyletliylene 'k' * 

drocliloride) is rather helpful. The usual dose of bcnadr>’l or 
U 50 me. three times per day. Individuals who are sensitive and ^ho hanflie 
the solutions of streptomycin in the laboratorj' or elsewhere may develop 
a real dermatitis. , . 

Perhaps the most important toxic reoelion enoounlered m connMlion 
«ilh the use ot streptomycin is the neurotoxic effect on tlie nghth neric. 
This reaction imposes a real problem but it is not insurmount.tb e ^ 

It is not encountered when streptomycin is used for a short pen 
acute infections although on occasion I have seen it develop soon after 
treatment is started. It is encountered rather frequently, lo^ , of 
streptomycin is used for long periods as b newssary m t e . 

tuberculosis. The reaction may lake the form of vertigo whic i res 
damage to the vestibular branch or the reaction may te e ® ^ 
nerve deafness which results from dama^ to the auditory • 

eighth nerve. Both reactions may occur in the same patien • ^ , 

shows, however, that the reaction of the eighth nerv-e usually 
if administration of the streptomycin is discontinued soon after y P 
appear. This is a rather selective neurotoxic effect. 

DEVELOPMENT OF RESISTANCE 
Certain organisms at times will develop resistance 
fact, some organisms will develop resistance to streptomycin w ith 
rapidity. lu the treatment uf acute therefore, mt™'™ 

lucnt for a ahott period of time » exe^mgly im|»rtaut. Ev^ eff«^ 
shonltl !.P made to reduce factors which favor resistance. A\al!ed-oll ai^ 

sceaaea when present should be liraiued. Foreieu lmdies should J 

tSalWu 'c oriubm. should he tested lor seusltljity before and durins 

treatment Thb testing necessitates frequent recourse to l.-iboratory pro- 
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clinical improvement is dramatic and recoverj* has been uneventful in all 
forms of tularemia treated. 

Bacteriemia and infections of the urinary tract due to Escherichia coli 
also have resi>onded satisfactorily to streptomycin. There have been some 
failures in this group due to the fact that tlie organism was resistant or 
became resbtant to streptomycin. 

Rather satisfactory results have been obtainc<I in cases of bacteriemia 
and infections of the urinarj’ tract owing to Proteus ammoniae and Aero- 
bactor aerogenes. Infections of the urinarj’ tract should be treate<l in- 
tensively for a short period, that is, fiv'e to sev'en days. Treatment should 
not be begun until foreign bodies and obstruction have been removed from 
the urinarj' tract. The presence of foreign bodies or obstruction favors the 
development of resistance to streptomycin. 

The organism, Hemophilus influenzae, is sensitive to the action of 
streptomycin. It is not surprising, therefore, that satisfactory results have 
been obtained in the treatment of influenzal meningitis with streptomycin. 
It is generally .agreed, however, th.at in the severe cases treatment witli 
streptomj’cin should be combined with sulfonamide therapy and probably 
also combined with serum therapy. Likewise, Ilcmojihilus pertussis is sensi- 
tive to the action of streptomycin but clinical results to date have not 
progressed sufBciently so that any defintte statemcDts can be made about 
its value in whooping cough. Clinical trials are under way. 

Lse of this antibiotic has been found of \*alue in the treatment of Fried- 
lander pneumonia and it also appears helpful in tlie treatment of ozena. 
Unfortunately, the incidence of recurrence and the incidence of the de- 
velopment of Ksistance on the part of the organism is rather prominent in 
this group of infections. 

In spite of the fact that the organisms belonging to the typhoid or para- 
Ij^hoid group are reasonably sensitive to streptomycin in the test tube, the 
clinical results of its use to date In the treatment of iNTihoid fever have not 
been encouraging. 


Although streptomycin for the most part U effective against gr-am- 
negative organbms, a few strains of Slaphylococo\is aureus, a gram-positive 
organism, also are sensitive to streptomycin. My colleagues and I have had 
occasion to see recoveries from staphylococcal b.aclericmia when the or- 
gaimms were rcsisUmt to peniciUm but yielded to slreplomycm. 

Ihe or^nisra responsible for undulaot fever is moderately sensitive to 
this antibiotic. Unfortunately, streptomycin w,as hailed as a cure for this 
rather common mfretion and this is not the case. Experience to date would 
lead me to conclude that streptomycin may be of some ^'alue in the treat- 
«ndulant fever in the early acute stage with or without positive 
bl^ 1 do not beUevc. however. U.al this beneficial effect is much 

peater than Uiat which can be obtained by using three ten day courses of 
trwt^nt wiUi one of sulfonamides, such as suUadiazme. It should be 
pointed out aUo that the results obtained in the e.irly acute sUges can be 
evaluated only with difficulty for many persons recover sponUneously and 
Mood cultures become negative for the oiganisins even without lre.atmcnt. 
In the ^treatment of so-called chronic undulant fever or hrucellosis of 
months or years standing, I am comrinced that streploinvcin is of Utile 
or no value. 
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I am not qualifiwl to speak witli authorilj’ on the chemotherapy of tuber- 
culosis. I believe that Feldman and Ilinshaw, as well as other investigators, 
are of the opinion that streptomycin exerts a suppressive effect but has not 
been hailed as n cure. As the matter stands, it is an important addition to 
standard forms of treatment. Unjustified publicity can lead to only one 
result. Patients will cl.jmor for this new form of treatment and if its value 
is overstressed, patients may refuse conventional forms of treatment in- 
cluding sanatorial care. It is the responsibility of the medical profession 
to see that this docs not occur. 

TOXIC REACTIONS 

Certain toxic cutaneous reactions are not unlike those that foifow the 
administration of penicillin to certain sensitive individuals. The reaction 
may lake the form of a maculopapular rash or generalized urticaria. If use 
of the drug is discontinued, the cutaneous reaction will usually subside. On 
occasion ray colleagues and I have been able to continue administration of 
streptomycin after a cutaneous reaction has occurred by changing from one 
batch of strepforayein to another. In the management of the cutnneovs 
reactions bcnadrjd (0-dimcthylaminoelhyl benzhydryl ether hydrochloride) 
or pyribenzamine (N'-pyridyl-X'-bcnzyl-N-dimethylethylcnc diamine hy- 
drochloride) is rather helpful The usual dose of benadryl or pyribcnznmine 
IS SO mg. three times per day. Individuals wlio are sensitive ami si ho handle 
the solutions of streptomycin In the laboratory or elsewhere may develop 
a real dermatitis. 

Perhaps the most important toxic reaction encountered in connection 
with the use of streptomycin Is the ncuroloxic effect on the eighth nerve 
This reaction imposes a real problem but it is not insurmountable. As a rule 
it is not encountered when slreplomjcin Is usctl for a short period as for 
acute infections altliough on occasion I have seen it develop soon after 
treatment is started. It is encountered rather frequently, however, when 
streptomycin is used for Jong periods as is necessary in the treatment of 
tuberculosis. The reaction may lake the form of vertigo which results from 
damage to the vestibular branch or the reaction may take the form of a 
nerve deafness which results from damage to the auditory branch of the 
eighth nerve. Both reactions may occur in the same patient. Experience 
shows, however, that the reaction of the eighth nerve usually will subside 
if administration of the streptomycin is dlsrontinued soon after symptoms 
appear. This is a rather selective neurotoxic effect. 

DEVELOPMENT OF RESISTANCE 

Certain organisms at times will deTOlop resistance to streptomycin; in 
fact, some organisms w ill develop resistance lo streptomycin w ith incredible 
rapidity. In the treatment of acute infections, therefore, intensive tre.it- 
ment for a short period of time is «cccdingly important. Every effort 
should be made lo reduce factors wluch favor resistance. ^Valle<l-ofT ab- 
scesses w hen present should be drained. Foreign bodies should be removed 
Stasis and obstruction such os occur in infections of the urinary tract 
should be dealt with before tre.itment with slfeptonncin i« begun. Finally 
the pathogenic organisms shouW be tested for sensitisnty before and diirinc 
treatment. Tins testing necewitetea frequent recourse to l.ilxiralory pre^ 
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cedures which only the bacteriologist can furnish. If an organism is resb- 
tant, or becomes resbtant, to streptom^'cin, treatment will necessarily fail. 
The development of resistance on the part of the organbm is far more 
important in connection with streptomycin therapj’ than e.Tperience at tlie 
clinic has shown it to he with penicillin. 


STREPTOMYON IN TUBERCULOSIS* 


n CORWIN MAIUURIF. M. PYLK and WILLIAM 11. FELDMAN 

Although attempts to attack tuberculosb by chemotherapeutic means 
are as old as our knowledge of the disease, it was not until 1040 that a 
substance was found capable of arresting tuberculosis in vivo. In that year 
Feldman, Hinshaw and Moses reported that promin (sodium p, p'-iliaraino- 
diphenybuUone-N, N'didextrose sulfonate) had a striking effect on tuber- 
culosis induced in guinea pigs. A few other drugs of the sulfone series were 
found to have a similar suppressive effect on cTperimental tuberculosis, aud 
attempts to use these drugs clinically follow'ed. The results were suggestive 
but never fully convincing, possibly because the sulfone compounds were 
found to w too toxic to permit adequate treatment of tul)crculo«is of 
human beings. 

From the first, streptomycin gave gr^t promise as an agent capable of 
suppressing tuberculosb. In their early reports Scliatz and Waksman noted 
that a human strain of Mycobacterium tuberculosis was sensitive to slrepto- 
raycm m sitro. Investigations of this antibiotic agent were begun in April, 
41, at the Jlayo Foundation srilh the methods prcnously developed for 
chemotherapeutic testing in experimental tuberculosis. These investiga- 
tions proved conclusively that streptomycin consistently would arrest and 
at tunes even apparently erailicale weU-csLablisbed tuberculosb in the 
highly susceptible guinea pig. 

In the most ses-ercly controlled of the evperiments, forty-nine guinea 
a virulent standard human strain of tubercle 
bacilli, l orly-two days later results of tulierculin tests of all the animals 
were positive. On the forty-eighth tlay of infection biopsy of tlie liver was 
pcrformwl m each case and hbtologic evidence of the dbease was oblaineil. 
On the forty-mnlli day after infection twenty-five of the animals were 
trcalcKl with streptomycin. Treatment was continued for a loUil of 
‘ Vf;r cent of the control animals succumbed to infec- 

tmn wi hm this pcnotl, whereas only 8 percent of the animals treateil died 
before the expcnmenl wa., terminated 215 d.iys after infection. 

At nwropsy all tonlrol animals showed evidence of severe, widely dis- 
seminated tuberculosis. In marked contrast, the trcal«l animab showotl 
little or no gross or rnicroscopie es-idence of infection. Li a majoritv of 
animals treatment with slreplomj-cin must have had a suppressive rather 
than a slcnlizuig cfTecl on the infection, because tubercle bacilli were re- 
• From the American Journal ol Medicine. «.l2»-4as (May) latr. 
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covered by aniinn) inoculation tests from the spleens of fifteen of the tirenty- 
five treated animals. Ilowcvcr. in nine of the treated animnls the sensitivity 
to tuberculin was reversed from positive to ncgalhc, and m only two of 
this group ^cre tubercle bacilli recovered from the spleens bj animal 
inoculation. Streptomycin was lolcrate<l well by the test animals, and there 
was no histologic evidence of drug tovieity in any of the organs ^oilmans 
and McCarter reported equally encouraging results from the treatment 
with streptomycin of mice infected experimentally with tubcrculosu. 

CLINICAL USE OF STnEPTOMYCIN* 

The ch'nicaf use of slreptoinvciii for tuberculosis was begun in December, 
lOtt. In the last two jears strcplomycin has been used by our colleagues 
and us in more tlian 100 cases of tu^rculosis of V'arious tj'pes. A prelim- 
inarj* report of the earlier viork was given in September, 1045, and more 
recently a more comprehensive account was published in collaboration w ith 
Dr. KnrI II. I'fuctze. .\t present approximately 200 additional patients are 
being treated with .streptomycin at selected institutions, under the auspices 
of the American Trudeau Society. In addition, a large number of patients 
are receiving strcptomjcin for tuberculosis in other institutions. When the 
mass of data from all this investigation is assembled, perhaps within a few 
months, it should he possible to make a more accurate appraisal of the 
drug, not only In regard to its therapeutic efficacy in tuberculosis, but also 
as to its toxicity and .such factors as Uic elective dosage and optimal 
duration of treatment. 

In all discussions of the therapeutic possibilities of streptomycin in 
tuberculosis, we must view (he situation in proper perspective. The ability 
of streptom} cin to suppress the disease is iinir)ue and at times apparently 
remarkable. The limitations of streptomycin are just as real. Because of 
certain toxic potentialities. Us inadequacy in some clinical sitimtions, and 
the expense of prolonged periods of treatment, the indiscriminate use of 
slreptom^’cin in the treatment of tuberculosis must be discouraged. 

Among the indications for the use of streplomj cin in tuberculosis are all 
forms of hematogenic disease, including generalized miliary tuberculosis 
and meningitis, the prognosis of which bas hitherto been regarded as hope- 
less. Of twelve patients who had disease of this tj po and were treated with 
streptomycin at the Mayo Clinic, four are still living and have been ob- 
served for periods of from six to twelve months. Treatment of each of these 
four patients has been discontinuevi for from four to six months, and there 
is not any evidence of reactivation of the disease. Three of tficse patients 
who originally presented the classic picture of tuberculous meningitis, are 
ambulatory and free of sjTnptoms, although two of them have residual 
neurologic ilisturbances. One of these two has marked nerve deafness which 
may be a toxic effect of slrcptomyrin. The other patient has symptoms of 
cerebellar dysfunction, which are thought to be sequelae of the nicningilis. 

In treating tuberculous meningitis it is imperative that streptomycin be 

*The strrptomj-cin used in thete studirsvas supplied by Merck A. Co ,Ine , ALtiott Isbors- 
tories, snd The Upjoin Company. From Atsicb I toSepteinLer I, 1946, sll sufptieg were ot- 
Wated through the Committee on CbenolbeiapeulKi ard Olber Agents of ibe Nalicust 
Research Council, Dr. Chester S. Keefer, Chairman Since September, 1040, malertal bas been 
supplied by the Committee on Therapy of the Amencao Tnideau Society. 
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given both parenterally and intrathecally and as early in tbe course of the 
disease as possible. The first five patients who were given streptomycin for 
tuberculous meningitis at the Mayo Clinic received it parenterally only. 
Although four of them improved temporarily, all eventually died. It is 
suggested that the drug be given by lumbar or cisternal puncture, in 
amounts of from 100 to 200 mg. every twenty-four to forty-eight hours for 
from four to seven weeks or longer. A single dose of streptonycln is dis- 
solved in 8 to 10 ml. of physiolopc saline solution and injected after the 
withdrawal of 10 to 15 ml. of spinal fluid. In addition, streptomycin prob- 
ably should be given parenteraUy for a long period. The four patients with 
tuberculous meningitis who suT\’ived received an average dose of 2 gm. a 
day by parenteral administration for an uninterrupted period of six months. 

The patient who has early tuberculous meningitis usually improves in all 
respects within one to three weeks after treatment with streptomycin is 
begun. In our more successful cases it has been impossible to demonstrate 
tubercle bacUU in the spinal fluid, either by culture or inoculation of guinea 
pigs, after six to eight weeks of treatment, although their presence was 
demonstrated prior to treatment in each case. There is a tendency' for the 
spinal fluid to remain somewhat abnomuil; for example, the cell count and 
the concentration of protein are usually' higher than normal. 

Gen^lized mflkry tuberculosis, likewise, should be treated vigorously; 
the patient should receive 2 to 3 gm. of slreploraycin daily' by parenteral 
atoinulralion for several months. Striking, often almost complete clearing 

0 the pulmonary lesion is noted in the roentgenograms within a month or 

wo, but if actual healing U to occur, treatment must be prolonged. One 
^ in our group who had generalized miliary tuberculosis without 
meningitis received 2.4 gm. of streptomycin a day for a period of four 
rr,*^Il*i remained in a state of clinical remission for three 

0 IS since cesMtion of treatment. Treatment in three similar but more 
only^*'^ of miliary tuberculosis resulted in temporary' improvement 

to pulmonary lesions of hematogenic origin, pulmonary 
® f®*" tfvalmcnt Tiilb streptomycin includes recent 
«it ronchiogenic disscminalion. exudative lesions, and in general 

1 tuberculosis which is not likely to l>e 

control by the usual methods of treatment. Pulmonary 

1 o treated satisfactorily' by average daily doses of from 

rnlnil.f pareiilcnilly. for a total period of from two to six 

annoiiif. nn'i”^i including decrease in fever, increase in 

within n w I J*' vough and expectoration, is noted earlv, often 

“1^" "Jf^'n^tration of streptomycin h begun. Im- 
lo two months ^ dcmoos^lcfl rocntgenogmphically within one 
iwntcenoc»T-it.T of pulmonary cavities has been observed 

in the mnnil period of Irealmeiit willi streptomycin or 

.i more frequently remain patent, especially 

a cd. Likcwi^ Uic findings in the sputum are cbange<l 


if they a 


far-adianced pulmonaiy- tubereolosis with extensive caviUlion. 

iwtienl whose pulmonary tuberculosis has ira- 
pro%ed during treatment with strqitomydn usually continues to improve 
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tJiis Ircalfflent is discontinued. In only a /en' cases of pulmonary 
tuberculosis lias reactivation or extension of the disease occurred after 
cessation of treatment. If the tubercle bacilli recovered from the sputum 
of Uicsc patients are still sensitive to streptomycin in vitro, it is likely that 
the patient ivill respond to further treatment with the drug. If the strain 
has become resistant, there is less likelihood of repeating the earlier ther- 
apeutic result, but in some instances it has appeared that the resistant 
strains of bacilli were in the sputum and clinically sensilh'e strains were in 
the recurrent lesions. 

Use of streptomycin in pulmonarj' tuberculosis possibly is indicated in 
conjunction with surgical procedures, such as lobectomy, pneumonectomy 
and even thoracoplasty. It is hoped that a preoperalive course of the ilrug 
for one to three necks and a postojieralivc course for two to four weeks 
will irajirove the patient’s condition for operation and decrease the incidence 
of complications, such as the recrudescence of foci, extension of the disease 
to new rc^ons and the development of tuberculous empj'eraa. It is reason- 
ahle to belics’c that streptomycin may make surgical intervention feasible 
more frequently in the treatment of tuberculosis. 

A category in which atreptomyrin has been used with notable success 
includes tuberculosis of the hypopbaryax, laryn-x and tracheobronchial 
tree. In our series of ten cases of tuberculosis ia these sites lesions have 
healed promptly and have shown no tendency to recurrcDcc for as long as 
tiventy months after completion of Ircalraent For these ulcerating lesions 
of the respiratory tract wo have given streptomycin both parentcrally and 
by means of nebuHsation. For nebuliaallon 500 mg. of streptomj-cin is 
dissolved Jn SO ml. of physiologic saline solution and the patient is instructed 
to nebulize 2 ml. every hour for ten hours of the day. Repeated broncho- 
scopic examinations usually have revealed that healing was beginning 
within two weeks after treatment was started, and often healing was com- 
plete within four weeks. Tre.xlinenl should probably be continued for seven 
or eight neeks or longer. It has not yet been determined whether either 
nebulization of streptomycin or its parenteral administration would be 
sufficient without the other method of treatment. 

In our experience tuberculous draining sinuses have responded n ell to 
treatment with streptoniicin, even those of long duration which were 
refractory to all other methods of treatment. Tlieae include fistulous tracts 
due to tuberculosis of the chest wall, abdominal wall and scrotum, and to 
tuberculous lymphadenitis. We have learned that to pre\'ent recurrence of 
these conditions it is necessary to continue treatment for several weeks after 
drainage has ceased, with superficial healing. Streptomycin is given paren- 
terally, and adequate treatment apparently consists of about 2 gm. a day 
for three or four niontJfS. 

Other forms of tuberculosis in which encouraging results have been 
obtained with streptomycin therapy in small series of cases include tuber- 
culosis of the alimentary tr.xct and peritoneum and tuberculosis of bones 
and joints. Results have been excellent in one case of previously Intractable 
lupus vulgaris. In some other cases presumed to be cutaneous tuberculosis, 
improvement from treatment with streptomycin has been temporary or 
questionable. 

Streptomycin has been somewhat disappointing in the treatment of 
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some cases of tuberculosis of the genito-uriiiary tract. As has been reported 
previously, marked symptomatic improvement occurs in more than 50 per 
cent of such cases and the degree of tuberculous bacilluria usually is re- 
duced sharply. In fact in several cases in which n e and the urologists at the 
clinic collaborated in the treatment, the urine became free of Mycobac- 
terium tuberculosis, as proved b 5 ’ culture and inoculation of guinea pigs. 
Howc^e^, the tendency of tuberculous lesions in the kidney of human 
beings not to heal is well known and, therefore, the benefits of antibacterial 
treatment are often only temporary. After weeks or months of treatment or 
at varying intervals after treatment is discontioue<l. the tuberculous bacil- 
luria is likely to return. The strata of tubercle bacilli is then usually re- 
sistant to streptomycin m vitro. It may be worthy of note that some 
patients continue to have amelioration of their sjunploms, even after a 
resistant strain of Mycobacterium tuberculosis appears in the urine. Be- 
cause of the palliative effect, the posstbilil 3 ’ of arresting the disease in a 
small proportion of cases, and the inadequacy* of otlier therapeutic mea.s- 
ures, slreplomycin is certainlj* worthy of trial in some cases of bilateni! 
renal tuberculosis and in tuberculosis of a solitarj* kidney. T\’e do not 
regard it as a substitute for surgical procedures in cases of unilateral renal 
tuberculosis, although it may yet prove to be of value in the preoperativc 
and postoperative treatment. 


Among tuberculous conditions in which streptomycin is not indicated or 
in which the indication is less definite, we include all cases in which satis- 
factory progress is made on a regimen consisting of the usual Uiernpeulic 
measures This calegorj* would include most cases of minimal pulmonarj' 
tuberculosis. Mthough sometimes lesions in such cases heal exceedingly' 
slowly, it is generally agreed that roost minimal lesions in the lung Mill 
undergo spontaneous regression or become arrested under fa\*ornble con- 
ditions. In the few cases of minimal pulmonary lesions in which slreplo- 
mjcin has been used, it would be difficult to prove that slreplomycin 
accelerated the healing process. Inasmuch as the toxicilj* of slreplomycin 
IS being treated as a separate subject in this symjxiMuni, it w ill not be dis- 
cussed here except to say that the potential toxicity appears to l)c sufficient 
to deny the drug to patients who can make a satisfactory recovery without 
It. fhe danger is not suffidcnt to justify denying streplomj cin to any 
patient who Is likely to obtain appreciable gains from such treatment. 

At present we do not consider chronic fibrocaseous pulmonary tubercu- 
losis suitable for treatment with slreplomycin unless there is a conspicuous 
wmponent of more recent exudaUve disease. Also, our experience has 
indicated that it is useless to expectslreptoniycin to be effective in obviously 
Ic^mal c^cs of dcslnicliye types of pulmonary tuberculosis. 

Tuberculous empyema is another condition in wliich treatment with 
slrcptomyxm has h^n disappointing, whether the drug is adminislcrcHl 
pamnterally, in rapleurally or by both meOioils. Possibly this U due to the 
fact that purulent empyema fluid is usually frankly acid In reaction, 
wlicrcas streptomycin is more cffeclh-e in an alkaline solution. In our 
scries of seven cases treatment was Iruly succc.s.>ful in only one case. This 
jialient had tuberculous empyema complicated liy a bronchorileumi fistula 
and several draining sinuses of the chest wall. She had liccn under our 
obser\-alion for four years, m the course of whicli she hod undergone several 
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surgical procedures without any improvement in her condition. She re- 
ceived 1.2 gm. of streptonjj cin daily, and in addition a 1 per cent solution 
of the drug in physiologic saline solution was sprayed into the empyema 
cavity several limes a clay. The bronchopleural fistula closed within three 
"ccks, the chest wall hc.nlcd soon afterward, and it was impossible to 
recover Mycobacterium tuberculosis from the pleural fluid after three 
months of treatment. At present, ten months after cH^ssation of treatment 
with streptomycin, the infection h.»s not recurred. When tuberculous 
einpjema b rcfractorj* to other methods of treatment, a trial of strepto- 
mjein may be worth while. It will be interesting to note the experience of 
other investigators who may be able to improveon our methods of employ- 
ing streplomjcin in cases of tuberculous empj-ema. 

It must always be emphasbed tl>at treatment w ith streptomj’cin is not a 
substitute for rest in bed and s.analorium care, which are still fundamental 
in the treatment of tuberculosis Xor can it be expected to supersede 
collapse thcr.apy and other surgical procedures when these are indicated. 

REASONS FOR LIMITATIONS OF TREATMENT WITH STREPTOMYCIN 

The limitations of trc.'itmcnt with streptomycin are due to several factors 
probably inherent in any form of antibactcri.al therapy for tuberculosis In 
tlic flrsl place, the tissue changes in thb disease tend to be destructive and 
proliferali\e. Older lesious, especuilly, arc relatively avascular and, there- 
fore, dlilicult of access for a blood-home antibacterial substance. 

In the second pl.acc, slreplomj'cln is predominantly bacteriostatic rather 
than bactericidal. Voumans found that of a total of fifty-eight human and 
bovine strains of tubercle bacilli, the growth of 70.8 per cent was inhibited 
by less than 1 microgram of streptomydn per milliliter of mediums. On the 
other hand, a concentration of more than 50 micrograms per milliliter was 
necessary to produce a bactericidal effect on the tubercle bacillus. The 
behavior of the drug in vivo seems to parallel its activity in vitro. The 
bacteriostatic action produces a limited suppressive effect on the disease 
and allows tlie patient to muster bis natural defense forces. If these are 
suflicient and if the dise.ase process is essentially curable, the ultimate 
result of treatment with streptomycin probably will be good. 

Ill the third place, the therapeutic potentialities of streptomycin arc 
limited because the duration of bacteriostatic action is limited. After pro- 
longed exposure to streptomycin, strains of Mycobacterium tuberculosis 
may be isolated which are several thousand times as resistant to the effects 
of the drug as those isolated originally. This problem of drug fastness ap- 
pears to be paramount at present. The relation of dosage to the factor of 
resistance has not been determined, but apparently a dose as large as 3 
gm. a day will not prevent its occurrence. Fortunately the tubercle bacillus 
multiples at a leisurely rate, so that resistance to an antibacterial agent 
does not become a problem so soon os in tlie case of other bacteria. From 
data available at present, tlie period from the beginning of treatment to the 
appearance of resistant strains varies from one to several months. Some- 
times a resistant strain of Mycobacterium tuberculosis may be recovered 
from a patient and subsequently strains sensitive to streptomycin may be 
recovered following cessation of treatment. Patients m.ay benefit from a 
second course of treatment with strcptomjxin for recurrent tuberculosis. 
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Whether the problem of resistance to streptomycin can be circumvented 
remains to be seen. A second antibacterial agent is now being used in con- 
junction with streptomycin in hope of retarding or preventing development 
of resistant strains. Variations in dosage schedule are also being employed. 

SUMMARY 

Streptomycin is the most effective antibacterial agent known for tuber- 
culosis. In vitro it has a marked bacteriostatic action on the tubercle 
bacillus, and in vdyo it tends to ejtert a deterrent effect on tlie disease in 
both a nima ls and man. Its therapeutic value is limited by the fact that after 
exposure to streptomj-cin for weeks or months, strains of jMycobacteriuin 
tuberculosis which are resistant to the effects of the drug may be isolated. 
Hence streptomycin is of most value in conditions in which Icmporarj’ 
suppression of the infection will enable the patient to gain the ascendancy 
over his disease; healing then occurs by natural processes. 

Prolonged arrest of the disease has been achieved by treatment with 
streptoraj'cin even in cases of hematogenic tuberculosis. Including general- 
ized miliary tuberculosis and tuberculous meningitis. For these conditions 
large doses of streptomycin must be given parenlerally for several months, 
and for meningitis intrathecal injections are imperative also during the 
early weeks of tr^tment. Other types of tuberculosis which have responded 
to treatment with streptomycin Include exudative pulmonarj' disease, 
ulmrabag lesions of the respiratory tract and tuberculous draining sinuses. 
It has some place in the treatment of bilateral renal tuberculosis or lube> 
^losis of a solitary kidney. It also is used before and after tlioracle surgery 
for pulmonary tuberculosis. Because of the potential toticitj*, use of the 
drug probably Is contraindicated in conditions which will respond satis- 
factorily to the usual methods of treatment. 

Our knowledge of streptomycin is still in a stale of flux. Now that the 
drag IS undergoing extensive clinical investigation in many institutions its 
ultimate place in the treatment of tuberculosis will be determined in time, 
fcxpenence with this antibiotic agent has proved that tuberculosis is a 
disease amenable to anUbacterial therapy and it is hoped th.'it other usable 
agents will be forthcoming. 


THE ANTIBACTERIAL APPROACH TO THE TREATMENT OF 
TUBERCULOSIS* 

n. CORWIN HINSILAW 

■^e b.acillus of tuberculosis is suscepUble to the action of several anti- 
biotic substances when the baciUus is growing in cultures; at least one of 
these, streptomycm, is highly effective in experimental tuberculosis of 
gum^ pigs, and may be regarded as the most effecUve of all antibacterial 
subsbinces which have been employed in the treatment of experimental 
tuberculosis of animals. 

•.Ahstnirtofpap«rpuUiihcdinfuIlinll»JoQni»|.Wct. C/.-lSl-lSs (.Apr.) 1017 . 
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Streptomycin is iLe first antibacterial substance effective against the 
tubercle bacillus which can be administered to man in doses which are 
fully equal to those tolerated bj’ experimental animals when computed 
according to body weight. 

The results of treatment with streptomj-cin inclmical tuberculosisappear 
to be just those which should be nntidpated if the substance has a sup- 
pressive effect on the organism of tuberculosis, when actual contact between 
the drug and the bacterium can be achieved and maintained. Let me 
emphasize again that these results do appear to be suppressive rather than 
curative, but, fortunately, the human body has sufficiently potent defensive 
mechanisms to be able to overcome tuberculosis if only moderate aid be 
supplied by such methods of treatment as this. 

Serious limitations to any antibacterial treatment of tuberculosis are 
irajwscd by the pathologj’ of the disease itself, which produces destructive 
lesions that become irreTCrslble in many organs if treatment is long 
delayed. Even under these circumstances, there is frequently witnessed a 
palliative effect of treatment of at least temporary duration. 

Other limitations are imposed by the inability of streptomycin to 
penetrate into the substance of the brain. Patients with miliary tuberculosis 
have died with evidence of healing of their disease in most organs of the 
1)0(1)’ with the notable exception of lesions in the brain, where the drug has 
been found to fail in penetration. 

Streptomycin therapy probably- is further limited as to duration of 
effective action because of the appearance of drug-fast strains of bacteria 
after several montlis of treatment. Fortunatel)*, however, the duration of 
effective action is sufficient to realize the desired therapeutic effect in many 
cluii<»il circumstances. In many other clinical circumstances it appears 
possible that streptomycin may be of sufficient temporary value to permit 
Uie institution of radical surgical procedures which could not otherwise 
have been employed. 

The way now appears to be cleared toward steady progress in the devel- 
opment of ever more effective alternative antibacterial agents in the treat- 
ment of tuberculosis. 

This subject must never be discussed without repeated emphasis of the 
fact that sanatorium care, collapse therapy and radical surgery verj’ 
frequently are effective in tuberculosis. These methods of treatment have 
been fully proved and frequently are applicable to tuberculosis when 
streptomycin is not. It thus becomes obvious that serious harm to patients 
might result if they refuse or postpone these known effective tyqics of 
‘nerfnnent m Vne ’nope WAs vr symt tAiier nn^A. tffier wn eariwi , 

more rapid or more permanent result Very frequently, such patients not 
only will he disappointed but possibly they may lose all chance of recovery 
by failing to accept sanatorium care, collapse therapy or surgical treatment 
when these have been advised. 
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CHEMOTHERAPY IN MEDICAL CONDITIONS* 


DOy.VLD H. NICHOLS 


Recent advances in the field of chemotherapy have made available 
antibacterial agents which are exceedingly effective against many of the 
infectious diseases. A brief summary of the clinical uses of certain of these 
antibacterial agents in medical practice may help to clarify a rather 
confused subject. 

SULFONAMIDES 

The effectiveness of the sulfonamide compounds in the treatment of 
certain infectious diseases is well established. In some of tliese diseases the 
sulfonamides appear to be more effective than the antibiotic agents now 
available. 

Acute Bacterial Aleningitis. — In the treatment of certain types of acute 
bacterial meningitis the sulfonamides are generally preferred to other 
available drugs. Sulfadiazine and sulfamcrazioe diffuse well into the 
cerebrospinal fluid after oral administration. In those patients who do not 
respond to the sulfonamides wiUiio twenty-four hours or in critically 111 
patients penicillin should be given both intramuscularly and inlrathccally 
in addition to the sulfonamides. In some cases of pneumococcic and 
8laph> lococcie meningitis it appears advisable to use both penicillin and 
the sulfonamides durmg the entire course of trealment. If patients seriously 
ill with influenzal meningitis do not respond rapidly to streptomj’cin, 
sulfonamides and perhaps rabbit anltsorum should be used as well. 

Bacillary Dysentery. — Jlost authorities feel that the sulfonamides are 
etlective in the tr^tment of bacillar}* dysentery if they are pven early 
in the course of the disease. At the present time sulfadiazine or sulfa- 
mcrazme appears to be superior to the oilier available therapeutic agents. 

n some cases it may be wise to give one of the sulfouamidcs which is poorly 
absor >cd. such as succinylsuUathwzolc (suUasuxidine), in addition to the 
suliauuizine or sulfaraerazlne. 

Bacteriemia.— In bacteriemia due to a v-iriely of organisms tbc sul- 
fonamides are often effective, and their use should be considered if the 
organisms are Ksislanl to the antibiotic agents. At times in tlie treatment 
ol bactenemw the simultaneous use of the sulfonamides and an antibiotic 
agent appears justified. Sulfadi-iriuc and sulfamcrazine should be given in 
orUoSi ““‘I 20 mg. per 100 c.c. 

Infections of Ihc Urinair TnicL-Sm.-.ll doses of snllall, insole or suUa- 
diMine ore often very cITeeliTe in emdienUng sensitive organisms from tic 
urinnrj tntet. Iiifections of tbc urinary tract due to IicmolyUc streptococci, 

1 ‘'I ” 'i '■"'enrit often resiiond Mtistnctorily to 

r ■ e to t OSes of 1 J groin. {OM gtn.) four times daily. Occasionally 
intret.on, of the unnary tract due In other organisms respond « cll also. 

1 nenmonu.— If iiatienls siilTering from pneumonia caused by pneumo- 
cocci or strcptococa do not respond to treatment with penicillin witliin 

• AllMraeat ot lojo, pablolnl in f.n in tin W-nnl of do Sl.t. -Mtdie.l -Cr 

locution. I|-W-«14 (Nov.) 1917. 
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forty-eight Iiours, the use of the sulfonamides should be considered. Doses 
of sulfadiazine or sulfainerazine sufBcdent to obtain a blood level of 10 mg. 
per 100 c.c. of blood .should be gis'cn. The sulfonamides have not been 
found to be of value in the treatment of primary atypical or sdrus 
pneumonia. 

Brucellosis. — In some patients suffering from acute brucellosis, particu- 
larly those in whom there is bactcricmia, tlie sulfonamides appear to be of 
value. In some of these patients the sulfonamides appear to induce a remis- 
sion of symptoms and a return of the temperature to normal. If the 
sulfonamides arc to be used In the treatment of this disease, blood levels 
of at least 10 mg. per 100 c.c. should be maintained for ten to fourteen 
days. In our CYpcricncc at the clinic the sulfonamides have not been of 
value in the treatment of chronic brucellosis. 

Toxicity, — Some of the toxic reactions causetl by the sulfonamides are 
dangerous and many dcatlts have resulted. The indiscriminate use of the 
sulfonamides is to be severely condemned. 

PENICILLIN 

Penieillin has become one of the most important agents used in the 
treatment of infectious diseases. 

Dacterfemia.—- Bacterlcmta due to susceptible organisms responds well 
to treatment with penicillin, providing foci of infection can also be elim- 
mated. Early diagnosis and treatment of bacleriemia are essential if 
desirable results are to be obtame<I. 

Subacute Bacterial Endocarditis. — One of tbe most gratifying advoncea 
m the practice of medicine lias been the satisfactory response of many 
patients suffering from subacute bacterial endocarditis to treatment with 
penicillin Adequate dosage is of great importance in the treatment of these 
patients Doses of penicillin ranging up to 10,000,000 unib per day and 
niorc ha^ c been necessary at times to eradicate the infecting organism. The 
intramuscular method of administration may he used in many cases, but 
in some the continuous intravenous drip method appears to give superior 
results. 

Meningitis. — Meningitis caused by staplQ’lococci and pneumococci 
should be treated with penidllin Many authorities believe that the use of 
the sul/on.amidcs in addition to penicillin is advisable. All patients who 
have meningococcal or streptococcal mcnin^tis which does not respond to 
sulfonamides should be treated witJi penicittin. 

Infections of the Middle Ear. — Otitis media and mastoiditis due to 
sensitive organisms often respond well to penicillin. Even when these 
conditions are complicated by those of intracranial extension, such as 
meningitis or sinus thrombosis, tbe response m.ay be satisfactory. 

Pneumonia. — Small doses of penicillin arc often sufficient to control mild 
attacks of pneumonia. Severely ill patients may need large doses. If no 
improvement occurs nithia forty-right hours, or if the p.atient is critically 
ill, one of the sulfonamides or antipncumococcal serum may be used 
simultaneously. Penicillin usually is effccth'e in preventing the develop- 
ment of complications, such as emp 3 *ema or pulmonary abscess. Even when 
these complications occur, tfiey often respond to further treatment with 
penicillin. 
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Infections of the Genito-urinary System. — In patients witli urinary 
infections which do not respond to sulfonamide therapy penicillin may he 
effective. Infections due to susceptible organisms, such ns Staphylococcus 
aureus, usually respond satisfactorily. Results otherwise usually arc dis- 
appointing because of the ineffectiveness of penicillin against most gram- 
negative organbms. Penicillin has been extremely effective in tJie treatment 
of gonorrheal infections of the genito-urinar^’ tract. 

Infections of the Skin and Soft Tissues. — ^Furuncles, carbuncles and 
extensive cellulitis have responded satisfactorily to penicillin. Use of this 
antibiotic agent systemically, rather than locally, is preferred by most 
authorities. 

Toxicity. Although penicillin is relatively nonloxic, patients do become 
rather easily sensitized to it. These sensitization reactions, such as exfoli- 
ative dermatitis, may be serious. It is imporLant, therefore, to refrain from 
using penicillin indiscriminately in the treatment of conditions in whicli 
use of the drug is not entirely necessarj*. 


STREPTOMYCLV 

Care must be used in the administration of this antibiotic substance, for 
streptomj’cm has many peculiarities which penicillin does not possess. 

i ew exceptions, the degree of sensitiWly of organisms to streplomj’cin 
as determined by in vitro studies can be used as an index of the probable 
cffwtiveneas of streptomycin in the clinical field. 

‘kat slrcplom.vcm is suporior lo oilier avoil- 
ab^ therapeutic agenu m the treatment ot certain diseases. 

, Pbrts from many different investigators attest to the 
hilarem'* Streptomycin in the treatment of most patients mho have 
draeaTS' raOTtalily from this disease is signiBcantly 

wMI^^*”.****. due to Hemophilus influenaae usuallj' responds 

»E'"t almuld also be considered in 
streptomycin ° due lo oUier organisms which are sensitive to 

Bactenemia.— Baeleriemin due lo cectnm Bram-negalive and mm- 
Sni,L°lfo"t”"* '“.P''* "t" <» Irealmcnt with streptomycin U the 
tmim^t of h ia often elfeciive in the 

ISSenhm ““aed by organism, which are resUtant to 

dnllrlTmi™!'^™ TracL-Infeelions of the urinary tract 

ment wiSiTeoTom,?' t" 

infections wiu/strenr^"' tlieir^ts m the routine treatment of urinary 
be obSSed whfn ihe The best results appear to 

AeXetoaomv i “f Proteus ammoniac or 

bX or ob,3S •' “'"“'Ij’ are obtained when a foreign 

e“\i" t.'Sc"minT“°‘ “ Steep.omycin is most 

olimSr.h'e'lr*!"; Tm'l— Eneonraging results have been 

obtained m the treatment of some types of pulmonary disease n ith strepto- 
mycin. Pneumonitis, particularly that caused by KlebsioUae pneumoniae or 
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Hemophilus influenzae, may respond to treatment with streptomycin. 
Empyema due to sensitive organisms occasionally responds well. 

Tuberculosis. — Evidence is aecumolating nhicli shows that streptomycin 
has a limited suppressive .action on infections due to the tubercle bacillus. 
In ni.iny cases of predominantly exudative tuberculosis of the lungs the 
immediate results have been satisfactory. Tuberculous lesions of the larynx 
and tracheobronchial tree usually have healed under treatment with strep- 
lomycui. Chronic draining sinus tracts may close within a few weeks after 
the administration of streptomycin is started However, fatality rates con- 
tinue high in cases of tuberculous incningitts and miliary tuberculosis in 
spite of treatment with streptomycin. In renal tuberculosis actual healing 
h.ss been obser^xd only rarctj'. The place of streptomycin in the treatment 
of tuberculosis has not been fully determined. However, it appears that it 
may be a useful adjunct when combined with standard methods of 
treatment. 

Toxicity. — No serious uncontrollable toxic reactions have been encoun- 
tered from the use of streptomycin. However, irreversible neurotoxic effects 
on the eighth cranial nerve may occur if treatment with streptomycin is 
prolonged. 


FOOD AND HEALTH* 

RUSSELL M. WILDER 

^ lie or she who lives successfully with diabetes soon learns some very 
simple dietary rules: (I) to eat only enough to satisfy daily needs and never 
to gormandize, even on Thanksgiving Day; (2) to eat sparingly of foods 
which Contain much starch or sugar; in any case, to take foods or drinks 
'nitli quickly available carbohydrates such as fruits, and so forth, only 
at the end of meals and, except in order to treat an insulin reaction, 
never between meab; (8) to avoid foods of unknown composition such 
as canned fruits packed in syrups, cakes, pies and confectionery, and 
(4) to eat at regular limes three times a day; or, if between-meal feedings 
are part of (he dietary plan, to fwve these snscis at regular times. 

Not so readily learned la another very important rule. This is to choose 
health-giving foods. Not only diabetic patients but everyone ought to 
keep this rule. 

Many, but not all, physicians with experience in diabetes instruct their 
patients to weigh their foods or at least to measure what is eaten. For this 
measuring, use Is made of standard measuring cups and spoons and other 
simple gadgets, such as models of a slice of bread of a standard size. A 
measured diet of this type can be planned to supply a fixed amount of 
sugar-forming food at every meal. Its calories can be counted and the 
amount and kind of protein can be regulated. Also if a measured diet is well 
planned and the foods are properly prepared the patient is assured of 
recciring the several vitamins and miaemls that he requires. The food 

* From the Amertcaa Diabetes- AasociatiOD Forecast. (Mar.) lOlS. 
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eaten must be wisely chosen to insure that everj'thing nccessaiy for 
healthiness, obtainable from food, is actually included in the diet. 

Many people fail to eat health-gi\’ing foods. Physical examinations, as 
well as estimates of food consumption based on dietarj' sun'eys, have 
uncovered deplorably bad food habits In large segments of the population. 
Many persons, even in our supposedly well-fed U. S. A., are not well fed. 
Some fail to get enough of one or several of the various vitamins necessary 
to keep fit. Many, especially those who dislike milk, do not get enough 
calcium. The protein intake sometimes is inadequate. A common error is 
to take too many calories, more food energj* than is needed. This results 
in overweight, which not only is a common cause of diabetes, but if a 
person already has diabetes is sure to make the diabetes worse. Overweight 
also leads to other grave disorders- A strange but not uncommon observa- 
tion is the association of frank obesity with evidence of ill-health due to 
lack of some important vitamin. 

Unwise selection of food provokes poor health in diabetic patients and 
in others Numerous observations like the following have forced this on my 
consciousness. A little patient from South Dakota, a girl eight years old, 
was brought to me because of diabetes. She was thin and weak, with poor 
muscles and dry, scaly skin. Sugar had been found in the urine six months 
before. A diet had been ordered but no insulin bad been given. The child 
received the usual attention, which included insulin and a proper dicL She 
rapidly recovered weight and strength, and was dismissed with directions 
to the parents to bring her back again within a year. The parents did not 
follow this advice implicitly, but came back two years later, bringing not 
only the little diabetic patient but three more of the six children in the 
family. Now the interesting observation is this: that the diabetic girl after 
two years on her diet was healthier in every way, except for diabetes, than 
the two brothers and the sister who accompanied her. The diet that toy 
colleagues and I had prescribed for her provided milk, cheese, eggs and 
meat together with garden greens, tomatoes and citrus fruits. The two 
brolh^ and the sister, on the other liand. h.id continued eating the foods 
to which this family ivas accustomed: very little meat, no milk, very little 
vegeUble cxrept potato, much white bread (and it was not “enriched”), 
much sugar in the form of sweetened desserts and candies. The diabetic 
^1 was taller and more nigged Uian the sister, who was two years older. 
Her eyes 1^ much more sparkle, her hair was glossier and her skin was 
stnoo^cr. The sister’s Ups w ere chapped; hers were noU In the comer of the 
sister s mouth were tiny open sores. Scars of former sores were present, also, 
m ^e comers of the mouth of one of the two broUiers. These boys were 
underhcight for their age and underweight for their height. We asked 
aljout sdiool performance. Tlie older sister and Uie boys were laggards in 
scliool; the patient led her 

Diels adequate in quantity but poor in quality sometimes bring on actual 
disease; beriberi and pelbgra are examples. Much more frequent 

IS a stale of lU-hcallh not severe enough to prompt a visit to o physician, 
yet detracting greatly from cfficienc>-. The two brothers and Uic sister of 
my little patient were in Uib stale of scmihcalth. 

Ilecenlly revived from the writings of Pavy in 1875, before vitamins 
were known, is the following. I indude it here because Frederick William 
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Pavy, an English physician nlio lived from 1829 to 1911, was a pioneer in 
the study of diabetes: 

“Upon the supply of a proper quantity and quality of food the main- 
tenance of health and life is dependenL The records of this and other 
nations have from time to time alTorded bitter evidence of how intimately 
disease and mortality arc associated with the supply of food. Plague, 
•peatilence and famine stand associated together in the public mind; and 
through an imperfect knowledge of the principles of dietetics the most 
calamitous results have sometimes occurred.'' 

Thus whatever dietary plan is chosen by the diabetic patient, whether 
foods are neighed or not, attention must be paid to the nutrients which 
foods provide. The calories (food energj') must be sufficient and not exces- 
sive. The protein should be ample and with not less than half of it coming 
from meal, milk, cheese or eggs. The supply of calcium and iron should be 
liberal and the vitamins must be full3' rcpresentwl. Unless milk is used the 
calcium supply is likely to be skimp3*. Unless green vegetables and meat 
arc taken the amount of iron may be insulTicient. Without green and 3'ellow 
colored vegetables, or with too little butler or fortified margarine, the 
amount of vitamin A may be inadequate; and nithoul orange or other 
citrus fruits, tomato or a liberal amount of raw cabbage, vitamin C nja3’ 
be missed. Thiamine, ribofiavin, niacin and the several other vitamins of 
the vitamin B family present a special problem for the diabetic patient. 
His requirement for them may be on the high side as compaml to the 
requirements of others. I get this impression — it is not a proved fact— from 
observing what appears to be increased healthiness and vigor after supple* 
menting dicta for diabetic patients, svhich were already good diets, with an 
extra supply of B vitamins. They are given preferably in the form of two 
level tablcspoonfuls daily of brewers’ 5'ea3t. However, whether yeast is 
used or not, the diabetic patient ought to make quite sure that the bread 
he takes is either real whole wheat bread or enriched bread. Just because 
a bread is brown does not mean that it is whole wheat. Wiole wheat Is a 
good source of the B family vitamins. Enriched while breads and enriched 
white flours provide thiamine, riboflavin and niacin, as do ivliole wheat 
breads and ^«holc wheat flours, and while they arc not as satisfactory as 
whole wheat breads or whole wheal flours they arc definitely to be pre- 
ferred to white breads or while flours wjilch are not enriched, the latter 
being very poor in vitamins. 

The diabetic patient more than others needs to pay attention to these 
matters, but what is good for him is good for others. "How do you manage 
to sta3' on 3'our diet so well.’” asked a dietitian.* “I do not only stay on 
iny diet,” the patient answered, “but the whole family has gone on the 
same diet with me. Strange to sa3' we are alt in better health loil.iy than 
we were two 3'cars ago.” ^e to il then that 5’our diet provides at least a 
pint of milk a da3', preferably a quart, at least four eggs a w eek, prcferabl3' 
one a da}’, butter, or if oleomargarine is used in place of butter il should be 
fortified with vitamin A, one portion of meat dady, if possible taking liver 
once a week, real whole w heat brcail or enriched bread, at least one cooked 
green or 3elIow vegetable, a dail}- salad of a raw leafy vegetable, and at 
least one serving daily of a citrus fruit or tomato or raw cabbage. 

• SisWr Maude Behnnan. "The ricture ot llealth.'’ Diabehc News, June, 1915. 
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THE NUTRITIONAL QUALITY OF FOOD AND STANDARDS OF 
IDENTITY* 

RUSSELL iL WILDER 

By nutritional quality 1 refer in no way to the size, shape, taste, appear- 
ance or cost of any food, but rather to the value of the product for tlie 
nourishing of people. 

The science of nutrition has adranced in recent years to the point where 
human needs for calories, amino acids, calcium, iron and several vitamins 
of conspicuous significance are reasonably well known. Also accumtilated 
is a vast amount of reliable information about the composition of the 
common foodstuffs, in their natural forms and In their condition after 
procKsing and storage. Likewise manj* siir\‘eys of food consumption and 
medical examinations of samples of the population have shown that many 
persons in this country* are obtaining less than what is neetled for good 
health; less, that is, of several of tlie nutrients essential for good health. 
Diels are adequate in calories with verj' few exceptions, but missing not 
Wre^enlly are adequate amounts of certain xuLamins and amino acids, 
of calcium, and of iron. 


INEFFECnVENESS OF EDUCATION 

A nmjor reason for our failure in this country to achieve a better level of 
nutntion IS that the food environment Is anything but salisfactorj*. Foods 
Mil for ttetr taste appeal or for the attractiveness of their appearances, and 
the pubhc finds itself surrounded with groccrj* shelves full of products 
which are less numtious than they might be. Educatmg people in what to 
uy IS slow, and in the meantime millions are denied the blessing of the 
_ ter health they would enjoy if their diets were more nourishing. Physi- 
cians for a hunc^ years have Inveighed against denatured foods and 
lechers tramed m the science of nulrilion have urged the greater use of 
what are call^ protective foods— milk, whole grain cereals, fruit and leafy 
peen and yeUow vegetables. The result b disappointing. Even with the 
tremendous effort of the nutrition campaign conducted in and since the 
ment w^ y^s the lesson faib to reach large segments of the population. 
People eat what pWs them with little thought about what food docs to 
them. Appeals to health made to the healthy or to those who, although 
perhaps less healthy t^n they could be, consider themselves healthy. 
Me largely meffrotive. Moreover such appeals are made in competiUon 
advertising which appeab to taste, and for es'cry^rson 
® of food industry by advertising reaches 

thousands. Not ^at taste b unimportant nor that all thb 
he ih f”.“ standpoint of nutrition. Due credit can 

fnr ft? “d“5lnes to spread the gospel of good eating. 

Sniie coK>peration m thc campaign for better nutrition conducted 
dMmg the WM. without weakening the main argument that foods seU for 
then taste and appca^ce and not for the nutrients Uiey contain. 

If pre% enlion of the ill effects of poor diets b as important a public health 
b faU in tie Food. Drug end Co.mclic Lew Quarterly. 
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measure as is believed, how can it longer be considered reasonable to permit 
the marketing of foods which fail to carry the nutrients which people ought 
to find in them? Surrounded as consumers are with inferior foods, the 
fraction of the population which can be educated to exercise the discrimina- 
tion necessary to select a good diet must be very small. On the other band, 
if the nutritive quality of the more important foods could be assured by 
regulation, the problem would be nearlj' solved. People then would find 
themselves in a nutritional environment in whicli it would be difficult to 
go wrong, instead of, as now, in a situation in which it is difficult to go 
right. 

IMPERFECTIONS OF THE FOOD SUPPLY 

Experiments performed under iny direction confirm the views of many 
others that the present food supply is unsatisfactory. In these experiments 
measured foods, of which tJie composition had been delcnnined by anaJj'sis, 
were fed to volunteers. The amounts of each food given were such as to 
make the diet simulate a hypothetical average American diet In other 
words, Hie calorics p^o^•|de(^ by white flour (unenriched) represented 25 or 
30 per cent of the total calorics consumed, and calories from other vitamin- 
poor foods, sucli as sugar, polished rice, cornstarch, com meal and the like, 
provided another 16 or 20 per cent of all the calorics. This diet contained a 
fair portion of meat, butter, & small salad of fresh vegetables, as well as 
processed fruits and vegetables, aod yet despite the presence of these 
amounts of the“proteclive foods” the subjects who lived on the regimen for 
several months developed serious disabilities. The disabilities could be 
corrected by selecting vegetables and fruits which contained more vitamins 
or by using bread made with enriched or whole wheat flour. The point is 
that with the flour uncnrichcd a diet containing as much white bread and 
sugar as people commonly consume can only be made adequate by a very 
wise selection of the balance of its foods. In point of fact, with consumption 
of flour and sugar at present levels, even if the flour is of the enriched or 
whole wheat flour variety, the nutritional situation in this country is one 
in which the necessity foe discriminaling diet planning is greater than can 
be expected of the average dtizen. 

The major current problems of nutrition have been created by com- 
mercial processing of foods. Floar, com meal and sugar have been the worst 
offenders In the Occidental countries because of the magnitude of their 
contribution to the diet. The bread grains represent a most important 
source of certain vitamins, but in converting wheat into white flour from 
Sff to POpereentoferKo/ iheso ritsmias (ritamia Be, tkisBilae) is lost sad 
from 60 to 80 per cent of another vitamin (niacin) b removed. Minerals 
are also lost; chief of them is iron. The answer to this white bread problem 
is either the preservation or the restoration of these nutrients. 

Rice contributes as much as 80 or 90 per cent of the calories of the diets 
of some populations of the Orient- It also b used extensively by some 
portions of the American population, notably in the Philippine Islands, in 
Puerto Rico, and in certain communities of tlie lower part of the Jlis- 
sissippi Valley. Extensive milling, sos»lled polishing, removes the vitamins 
from rice and Uib processing is responrible for untold human suffering. It 
is high lime for action in thb matter. It b nearly fifty years since proof 
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was brought by Cbrislian Eijbman that commerckl processing of rice was 
the cause of the "epidemic” beriberi of the Orient. In some parts of the 
world beriberi is responsible for more than a fourth of all disease. A. standarf 
of identity and qualitj* for rice which included the requirement of a certain 
quantity of thiamine would solve this problem. 

Methods of canning as now provid^ by the industry are excellent for 
the most part, but in some canneries control is lacking and thus some foods 
are grossly injured in their canning. An example is tomato juice whidi is 
much in demand, not only because of its pleasing taste but also because the 
public or a part of it bas learned Vo recognize the tomato as a good source 
of the anti-scun’y vitamin, ascorbic acid (vitamin C). Yet among thirty 
samples of tomato juice tested for their content of this vitamin at tlie 
Connecticut Agricultural Experimental Station, only three contained an 
amount equal to what may be regarded as average for fresh tomatoes. Six 
samples contained 15 mg. per 100 gm. or less, representing only 60 per 
cent or less of what should be expected in tomatoes. At the same laboratory 
analyses were made of forty-nine samples of orange drinks. The results 
showed that few of these drinks contained significant amounts of %dtamin 
C and that twenty-nine had a vitamin C potency of less than 2 per cent 
of fresh orange juice. This is a matter of great importance because orange 
drinks are associated in the minds of the consumer with a high content of 
vh.amins, and the teachers of nutrition are teacbmg llial It is difficult to 
pre\'enl deficiency of ritamin C witlioul Including citrus fruits in the diet. 

A problem even more serious than that created by canning is presented 
by the processing of foods by dcbydration. This roelliod for presendng 
perishable commodities promises to become very popular. Costs of trans- 
portation can be minimized by dehydration to Uie advantage of Uie con- 
sumer. However, unless the dcbydration of the food is done with Kire, heat 
sensitive consliluents are lost. This industry, unfortunately, is not well 
organized. Many newcomers in the industry' Jack knowledge of the dilH- 
cullics involved and possess inadequate f.icililies for controlling their 
procedure. 

EXISTING FOOD CONTROL 

Itcfore the pas.'uigc of the Federal Food and Drug Act of IflOO many 
s<^.illed pure foo<l bills were mlnxlucctl in one or the other houses of 
Congress. Tlicy were promptly killetl, being smugly looked on, ns Pr, 
IMlcy told, as the work of cranks nnd rcformcLs without much business 
However, the c\olutionary progres-s to attainment of existing regu- 
lations, from Uie effort to prevent aduItcraUon to the law against adultcra- 
Uon and misbranding, to the Food. Drug and Cosmetic Act of 1038, which 
enablftl the cstablUlimcnt of aflministrativc regulations, h-is largely been 
made possilde by the support of llie businessmen in the industries in%'ob'C<l- 
Tbe question which 1 now would raise involves a further step in ihU 
cvoluUon of protection, not only for consumers but also for enlightened 
industry. 

Although the pure footl law of IPOC was ainie<l at preventing adulteration 
and mbUlK-ling and Uie essence of the Act of 11)38 was to strengthen Uie 
protection of the consumer from exploitation, yet even under the Act of 
1033 nothing lias been done — some hold that nothing can be done — to 
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prevent exploitation of the consumer by the destruction of nutrients or 
extraction of values which the consumer frequently supposes to be present 
in the product which he purchases. 

It is not for me, a phj’sicianandlittleacquainted nitlikiroradrainistra- 
tion, to prescribe the means for accomplishing what so obviously is required 
to improve the niiiritire gitalili/ of the food supply. Existing Federal legis- 
lation, if liberally interpreted by the courts, may permit the establishment 
of standards of nutnfirc quality by regulation. Section 401 of the Pood, 
Prug and Cosmetic Act provides: “That whenever in the judgment of 
the Secretary (Administrator) such action will promote honesty and fair 
dealing in the interest of the consumer he shall promulgate regulations . . . 
esLablishing for a food ... a reasonable standanl of identity, (and) a 
reasonable standard oj quality."* In my opinion the court could j’ustly 
interpret the words “standard of quality" as implying a standard of 
nutritite quality However, among the foods for which standards of nutritive 
quality are needed, as I have pointed out. are dried fruits, dried vegetables 
and butter, whereas the language of Section 401 of the Food, Drug and 
Cosmetic Act goes on to slate, “provided that no* debnition and standard 
identity and no* standard of quality shall be established for fresh or dried 
fruits, fresh or drie<l vegetables or butter. . . In the light of this restrictive 
language some revision of the act would be require<l to effect improvement 
of these articles. 

Decisions as to what foods are most in need of improving and how their 
improvement is to be effected should be based on advice obtained from 
experts in the science of nutrition. The Federal Government now has at 
its disposal, available at all tiroes for consultation, the Food and Nutrition 
Board of the National Research Council. This board is composed of 
physicians and scientists selected from among authorities in the science of 
nutrition. The membership, for the most part, comes from the leading 
universities of the country, and policies having to do with the nutritional 
aspects of food could be wisely and impartially guided by such a body. 
Precedent for the suggestion c-an be found in Chapter V of the Food, Drug 
and Cosmetic Act. Although, as I have pointed out, this act as heretofore 
interpreted does little to prevent the marketing of foods that fail to measure 
up to any standards of nutrient quality, it deems a drug to be adulterated 
(Section SOlb) if “its strengtli differs from or its quality , . . falls below" 
certain standards. Furthermore, the standards recognized are those estab- 
lished by authorized scientific bodies and the responsibility of these bodies 
extends to designating the tests or methods of assay for determining 
whether the strength, quality or purity of drugs meets these standanls. 

ACTIONS NOW DESIRABLE 

The Food and Nutrition Board of the National Research Council, the 
Council on Foods and Nutrition of the American Jledical Association, the 
American Public Health Association and the Association of State and 
Territorial Health Officers, to judge from recent actions of these sevcr.il 
authoritative bodies, would probably support the issuance of the stand.ards 
of nutritional quality suggested below for each of the following foods: 

r Julies mins 
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White Flour. A stondard of identity which would require that all white 
flour whiA moved in interstate comm»ce contain not less than the amounts 
of thiamine, riboflawn, niacin and iron which are required for flour now 
identified as enriched flour. (Such a reguhition might encounter objection 
from commercial bakers, many of whom prefer to add the vitamins and 
iron to their dough. However, flour sold to them could be eveepted without 
loss of Uie objMUve. provided enrichment of their bread was mandatory.) 

Uread and Rolls.—A standard of identity which would require that all 
bread and rolls which Mntained much white flour contain not less than the 
amounts of thiamine, riboflavin, niacin and iron which, in the contemplated 
but not yet promulgated standard of identity of breads, is required for 
enriched bread. 


OlMmargarme.— A standard of identity which would require a content 
o^ot less than 0,000 (or perhaps 15,000) units of ritarain A per pound. 
(Ihe present standard does not require but permits the addition of 0.000 
-l^vi ingredient.) 

jable isalb-A standard of identity which would require a content of 
equivalent equal to th.at now mandatorj* for so-called 


_ , , , riXAL COM.MENTS 

eririf^^annmv named Uie Industries involved Jiavc 

sueSod ot rogulaito,, rcciuiring llio nulrilional improveraenU 

sl.ouW it cotnc.from other 
“to ci\’e the I ” court that sought in interpreting the Act 

“to SlighLS iodueij'-;'^ ' ■“ '"nsumers" an.l I might ntlil 

tlclive^i^by^rjri'^ rhrf''r” ^’tr sucii rcguletions ie the opinion 

AdS ration V. Tt n “f "■« »' Tl.e Pederal Security 

■■nesmn”nrd,o7n, ' C'-P-''"-'-. 31S tI.S. 218, He mid: 

contora are toTe Adrainislratnr’e neUon must 

the light of its niimne« tI” Act construed and applied in 

cation of slandai^ t purpose b the admiiibtralive jiromul* 

the Iccislalivc hbtopv nf iT I’o'uted out that “both the text and 

was not confined to^a reoulrJS^^ statute plainly show tlrnt its purpose 
False and mble.a(linc hlSincr h t j informative labeling. 

Drug Actor 1000. Jut iMvl. r prohibited by the Pure Fooil and 

to protect the consumer from"*^ 

eri*nsiveingre,iimU«cramI„tit„M'Tu '''''''' '.«» 
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delelcriou., interior to that nhM P™'""’ “'Ihougl. not in itself 

purchasing a product w ith tl consumer cjfpcctcd to receive when 

purpose to aiithoS 7 1 i ■ !"f“""*«ve labeling. Rather it was U.e 
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e2tclively mainUme,l." ' ■niritr.ry of food proslncts can I.e 
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theinr are restomf. reniovcsl in procr.ss.ng unless 
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I named above four foodstuffs, white flour, bread, oleomargarine and 
table salt, for Mhich the time has «>mc, in my opinion, for regulation of 
nutritional quality by requiring a content of certain nutritional values. 
Support from physicians, from nutritionists and from induslrj' for regula- 
tion of other foods should also be obtainable as the need is clearly shown 
in every instance and adequately demonstrated in the public hearings 
required by the Act before the prcanuJgalion of any regulation. Thus one 
by one each of the foods which contribute impoMantlj' to the American 
diet could be effectively improved to the great advantage of consumers and 
elevation of the nation’s strength and \ngor “within our time and genera- 
tion.” Freedom from want of food cannot be n on witJjout attention to the 
nutritional quality of the food provided. 


A SELF.REGUIATING FEEDING PROGRAIVI FOR INFANTS* 

C A.NDERSO.vr ALDWCII *.vi> EDITH S. IlEmTT 

The care of 6G8 babies was superxdsed in weli-baby clinics from the time 
of fhejr dismissal from the hospital to go to their homes, until their £rst 
birthdays. All of these infants were pul on a self-regulating regimen 
designed to allow the babies free choice as to intervals of feeding and 
amounts of food, although the kinds of foods included in the menu were 
prescribed. The records of these babies were studied with respect to the 
feeding intervals chosen by the babies throughout the first j ear and as to 
their appetite and attained stature at one year of age. The word "stature,” 
is employed in this paper in its meaning of “development” or “growth,” 
which embraces both height and weight. 

The feeding intervals during the first month of life w ere classed as irregu- 
lar, two-hour, three-hour, four-hour, four meals daily and three meals daily. 

The babies chose to lengthen their feeding intervals gradually so that 
the average at various months agreed fairly closed’ with the inten^als 
usually prescribed by physicians. However, a large majority of babies 
desired an interval of less than four hours in the first two months of life 
and our figures show that a rigid routine, even if regulated to fit the average 
babj' at each age, will leave a large group of iiilants poorly adjusted as far 
as timing is concerned. 

At one year of age, 91 per cent of the babies had automatically placed 
themselves on a regimen of three meals a day. 

At one year of age, the appetites of 9S per cent of the babies were excel- 
lent, those of 7 per cent of the babies were of borderline character and those 
of less than 1 per cent of the babies were poor. 

The attained heights and weights of the babies at one year of age com- 
pared favorably with the generally accepted standards, 29 4 inches (74.G7 
cm.) and 21.8 pounds (9 9 kg.) respectively. 

• Abalract of paper published in full lo the Journal of the American hledical AssocUlion. 
MS.-SlO-Sli (Oct. 11) 1917. 
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SOME FACTORS WHICH INFLUENCE THE DURATION OF 
BREAST FEEDING* 

MILDRED A. XORVAL 

The duration of breast feeding m a group of 4C2 women was investigated 
in relation to certain factors in both the mothers and their infants. After 
women reach the age of thirty years there is a decrease in the adequacy 
of the supply of breast milk, particularly among those delivered of their 
first living child. As was evidenced by the number of infants who were 
being breast fed at the lime of dismissal of their mothers from the hospital, 
the age of the mother did not affect the duration of breast feeding, once it 
had become established. Parity did not influence the supply of breast milk. 
Those women who lived in the countrj' breast fctl their inhints 0.8 months 
longer than those who lived in a town or city. As the number of days before 
onset of engorgement increased, there was a decrease in the adequacy of 
breast feeding, seen both on dismissal of the mollier from the hospiLiI and 
as a decrease in the duration of breast feeding. It is an interesting observa- 
tion that, on the one hand, those women who had engorgement of grade 
I and, on the other hand, those who had engorgement of grade 4, were 
less able to breast feed their infants than were those women who had 
engorgement of grade 2 or grade S. The birth weight of the infant did not 
i^uence the adequacy of the supply of milk or the duration of breast 


CLINICAL OBSERVATIONS ON STARVATION EDE^U, SERUM 
PROTEIN AND THE EFFECT OF FORCED FEEDING 
IN ANOREXIA NERVOSAf 


JOHN M. DERKMAN. J\MES F. WEIR EDWIX J. KEFLER 

Dimog and after World War I opporlunitiea and melliods 

were available lor tie first Inne for the study of the elfeels of inanition on 
the human subject on a large scale. It nas observed that slarvotion often 
'’K I?'"""’ “>0 subjects examined the 

tTt not t”, tiMreased. It also teas observed, 

„nd " ^ voluminous literature that appeared, that 

^ w™lly identical circumstances uonnal values for senim proteins 
‘ ™l"w>naal values tvere not ncSssarily 

l'' because the first-mentioned observations 

TUl" “nth Starling's theoiy of formation of edema, emphasis 

™ ^.sced on the importance of the senna proteins in maintaining a 
dj-HMic cquilibnum between the intravascular and interstitial fluids, 
^rlmgs eoncepu were buttressed when it was shown in animaU that 
edema occurred if the level of the serum proteins was reduced either by 
i P.'-'hheil in M in llw J«msl rf Sl.niS-lIS (Ost.) 1517. 

t .\bndgToeiil of paper publuhed m fall in G*»troenterology. 9-357-390 (Oet.) 19»7, 
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diets low ill protein or bj’ plasmapheresis. Consequently, it was generally 
thought and taught that hypoproteinemia was the crucial factor in the 
production of stan’alion edema 

During and following World War 11, however, emphasis frequently nas 
placed on the absence of correlation behvecn starvation edema and the 
concentration of the serum proteins. The plasma proteins were studied 
intensely by new and more jirecise physical and chemical methods. As a 
result, Starling's concepts have been thoroughly scrutinized and sometimes 
discredited. 

Comparatively few cases of anorexi.a nervosa have been reported in 
ivhich edema has been observed and values for scrum proteins recorded. 
In some of the cases reported the coexistence of anemia and edema has been 
noted. In 1930 one of us reported on 117 cases in which a diagnosis of 
anorexia ncr\‘osa had been made at the Mayo Clinic in the thirteen j ears 
from 1917 to 1929, inclusive. Edema %vas noted in only three cases m this 
series and appreciable anemia in only five. This low incidence of both edema 
and anemia probably results from two factors; (1) edema was not looked 
for routinely and (2) serial examinations of the blood were not mad^ 

The literature on anorexia nervosa would indicate that in this condition 
edema, anemia and decreased concentration for serum proteins may wctir, 
but occur infrequently, and that the degree of emaciation is comparable in 
severity with that seen during wars and famine. 


punposB 

Tor B number of years wc have been interested in the manner in 
patients who were emaciated as a result of anorexia nerx’osa have gained 
weight and in 1913 one of us callci! allcnlion to a peculiar weight curve 
observed in a number of instances in which considerable weight had been 
gained. When an obese patient suddenly restricts his caloric intake, weight 
is lost rapidly during the first week. Sub»cqucnlly. the weight remains 
stationary for a time and then decreases progressively. Tlie iimiaJ rapid 
decline probably represents in part loss of extracellular fluid. The curve 
of weight gain in cases of anore.\ia nervosa appe.irs to be the reverse. A 
satisfactory initial gain may occur for a week or even ten days. Ihis phase 
is followed by another which lasts a week or ten days or longer, during 
which little if any weight is gained. At the end of this period, however, the 
patient, without any increase in caloric inUke. will begin apin p pim 
weight. It was suggested that the initial rapid gam m weight might be 
explained by retention of electrolytes and water and that during the phase 
in which no gain in weight occurred, excreUon of water might be bdlani^ 
roughly by an actual storage of flesh, which could be fat or muscle p both. 

In 1915, one of us pointed out that patients who respond expptionallj 
well to dietary treatment may have edema of the feet and ankles at the 
end of the first week or ten days of treatment; that the edema 
be noticed unless particularly looked for. and that .t develop concoimtaaUy 
with the initial gain in weight. In some instances the edema maj so 
extensive that the patient cannot wear the shps that she has 
ously. In 1945 it was reported also that the values for serum proteins were 

normal in these cases. ... i • 

Since then, additional observations hax-e been made in cases of anorexia 
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SOME FACTOKS WHICH INFLUENCE THE DURATION OF 
BREAST FEEDING* 

MILDRED A. XOnVAL 

The duration of breast feeding in a group of 402 women was investigated 
in relation to certain factors in both the mothers and their infants. After 
women reach the age of thirty years there is a decrease in the adequacy 
of the supply of breast milk, particularly among those delivered of their 
first living child. /Vs was evidenced b 3 * the number of infants who were 
being breast fed at the time of dismissal of their mothers from the hospital, 
the age of the mother did not affect the duration of breast feeding, once it 
had become established. Parity did not influence the supplv of breast milk. 
Those women who lived in the country breast fed their infants 0.8 months 
longer than those who lived in a town or citj'. /Vs the number of daj's before 
onset of engorgement increased, there was a decrease in the adequacy of 
breast feeding, seen both on dismissal of the mother from the hospital and 
as a dOTease in the duration of breast feeding. It is an interesting obsers'a- 
tion that, on the one hand, those women who had engorgement of grade 
I and, on the other hand, those who bad engorgement of grade 4, were 
Jess able to breast feed their infants than were those women who had 
engorgement of grade 2 or grade D. The birth weight of the infant did not 
intluenee the adequacy of the supply of milk or the duration of breast 
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Duiu,g ancl alter Morld War I opportunities and methods 

acre arailable lor the first time for the study of the effects ot inanition on 
the human subjeet on a large scale. It mas obsen-ed that staryation oltcn 
" „ ' , T- f ■" th' subjects eiamined the 

T, PTOlcins <ras decreased. It also was obscrceti. 

unLr an™? j".'*"' 'oluminous literature that appeared, Uiat 
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edema occurred if the Ie%'cl of the scrum prolciiu was nxluced either by 
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diets low in protein or by plasmapheresis. Consequently, it wa.s generallv 
thought nn<l taught that hyiwprolcineniia was tlie crucial factor m the 
production of starvation edema. . , 

During and following World War II. how'cver. emphasis frequently was 
placed on the absence of correlation Iietwwn starvation edema an c 
concentration of the senim proteins. The pUsma proteins were studied 
intensely by new and more precise physical and chemical methods. As a 
result, Starling’s concepts have been thoroughly scrutinized an some imes 
discredited. . , • 

Comparatively few cases of anorexia ncrv'osa have been reported in 
which cilerna has been observed and values for serum proteins ^ ' 

In some of the cases reported the coexistence of anemia and edema as c 
noted. In 1030 one of us rcjiortci! on 117 cases in which a diagnosis ot 
anorexia ner%-osa had been made at the Mayo Clinic m the thu" . 

from 1917 to 1929, inclusive. Eslema was noted in only three cases m t 

series and appreciable anemia in only five. This low- incidence o ° . , ^7 

and anemia prob.ably results from two factors; (1) edema was no o 
for rontinclv and (2) serial examinations of the blood were "O 
The literature on anorexia nervosa would indicate that m this condition 
edema, anemia and decreased coiiccnlralion for scrum proteins ^ ’ 

but occur infrequently, and that the degree of emaciation is comparable in 
severity with that seen during wars and famine. 

PURPOSE 

Por a aumter ot year, ac Imvo bean ialerasltd in tire 
patients who were emaciated as a result of anorexia nersosa i. E 
rvriBbl and in 1043 ona o( m caltal allcalinn 

oWn-cd in a number of instances in arl.icb TOns.dcrablo weigbUrad ton 

gained. When an obeso lialienl suddenly restrccts Ins caloric ' 

is lost rapidly during the first week, ^ 

stationary for a time and then decreases progressive . curve 

decline probably represents ia part loss of extrace u a . 

ot weight gain in cases of anore-xia nervosa oppea a phase 

satisfactory initial gain may occur lor a w~t » even 

is followed by another which last, a week or t'" 

vvhiel. little it any weight is gained. At the end of th P'^’J'^rtrgain 
patient, without any increase in caloric mta c, weieht might be 

weight. It was suggested afd that darmg the phase 

explamrf by «>“"on of ele^^ pcl.nced 

m vvhieh no gam in weight ^ or muscle or both, 

roughly by au actual “ tienta who respond exceptionally 

la 1045, one ot us of the feet and ankle, at U.e 

well to dietary treatment mij 1 i,,, edema may not 

end of the first week or ten dw^ 

noticed unless particoM^^^^^ »>™ " 

with the iiiitial gam m vvcignn 

Sy’ Stl lt°J° reported afco that the value, for serum proteins wee 
“Syihenra'ddMonal observation, have been made in ease, of anorexia 
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nen’osa. In these studies particular attention was paid to the level of the 
serum proteins and to the albumin-globulin ratio before and during treat- 
ment with a diet high in protein, calories and vitamins. 

Although it is the purpose of this paper to point out the relationship of 
the serum protein, edema and weight cur%'e during dietaiy treatment and 
not to emphasize the treatment itself, for the sake of clearness the dietary 
treatment employed will be mention^ briefly. 


DIETARY TREAT5IENT 

When cachexia is extreme, treatment must be cautious and undertaken 
with the understanding that little or no improvement can be expected for 
some time. Aggressive treatment of patients who have extreme degrees of 
emaciation may prove disastrous. In the presence of extreme emaciation 
the necessity for tube feeding or for dailj* intravenous administration of 
fluids is a sign of danger and should be proceeded with cautiously. Results 
m this situation should never be predicted. 

Since 1938 we have employed a dietary regimen somewhat similar to 
that recommended by Farquharson. Its basic principle is a gradual increase 
m the caloric content and bulk of the diet These patients either will not 
or cannot tolerate abrupt changes in their dietary habits. They frequently 
say, My stomach has shrunk.” Sudden increases in the bulk of the diet 
are oUowed by upper abdominal distress, lack of confidence and co-opera- 
ion, and consequently failure. Although the caloric value of a high-protein 
diet does not reflect accurately the amount of bulk in the diet, nevertheless, 
mc^asmg a high-protein diet by the addition of SOO calories at a time will 
padually increase the bulk of the diet. A rough estimate of the patient's 
!, U made. To this amount 

rtiaf k ^ <»lories. The patient is given a high-protein, high-vitamin 
diet based on that number of calories (usually 1,300 to 1,500 calories or 
less) and is asked to eat everything served her. For the first few days the 
patient may wmplam of distress and a sensation of fullness. However, after 
several days these sj^ptoms graduaUy become less. In five or sLx days the 
caloric content of the diet is increased by another SOO calories. For the 
next two or t^ee days discomfort is again experienced; however, the 
i3 repeated until the intake 
tkia nmn f t patients experience far less distress eating 

S ontsoS 

Tlie food values of the diets as used in caloric increases are as follows : 


C*rbobydr*tes. gm. ProUin, j 


Fat, gm. 


Calories 

1,300 

1,600 

1,000 


F^quharson med method „t gmdually incrcasmB U.e calorie value 
of frequent fe^ings. ^ this method when the diet valued at 3.000 calories 
IS Inched and gam m weight b evident, the frequency of the meab is 
gradually lessened and the variety of food b increased. 
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CASES STUDIED AND METHODS USED IN REPORT 

Thirly-one patients Laving anorena nen'Osa wLo came to the Mayo 
Clinic from Januaiy, 1941 to May, 1917, inclusive, were studied. Two were 
admitted during 1941, one during 1943, three during 1944, nine during 
1945, thirteen during I94G and three during (he first two months of 1947. 
Three cases will be presented in detail. 

The thirty-one cases have beca classed roughly into three groups. In 
group 1 are included the cases in whicli the patients' lowest weights were 
from 41 to G1 iM;r cent of their standard weights and all but one patient 
had edema. This one patient was included in this group as she doubtless 
would have Lad edema if she had remained for treatment. In group 2 are 
the cases in which the patients* lowest weights were not much less than 
the standard weights. These patients also exhibited edema. In group 3 are 
the cases in which edema was absent exclusive of the one in group 1. 

Data to be presented ha\*e been restricted to those obsers'ations that 
bear directly on the subject under discussion. All mention of negative or 
noninformative laboratoiy tests has been omitted as well as the results of 
more specific laboratory tests. In each case the caloric intake of food had 
been restricted and as far ns could be deterauned this restriction was com- 
inensurate with the reduction in weight that followed. In some instances it 
was possible to determine the immediate psj-chic trauma which led to the 
voluntary restriction in the intake of food. In other cases it was not. 
I’sychiatric examinations usually were not conducted. By and large we 
have thought that this type of study had best be rcsen*ed until the patients 
have recovered from the debillUling effects of the illness. Premature 
efforts to probe the peculiarities of the personalities of these patients often 
induce an antagonistic attitude which renders somatic therapy difficult. 
Subsequently, psychiatric examinations usually are unnecessary except for 
academic interest. Nevertheless, in all cases psychic therapy of a sort was 
employed. The patient was told that the somatic clinical picture was the 
direct consequence of lie inadequate intake of food rich in calories and 
that she would recover if she co-operaled. All of the patients were studied 
carefully to exclude the presence of other conditions, such as the cachexia 
which is sometimes reported to be associated with organic lesions of tie 
pituitary body and the adjacent bypotfaalamic regions, sprue, regional 
ileitis and other diseases of the gastro-iolestia.i] s}'slein. 

Detailed descriptions of the physical status of the patients have been 
omitted deliberately from this report. The photographs speak for them- 
selves and give evidence of great emadation and in a number of cases of 
hirsutism. Pitting edema, except when it is extensive, is difficult to show 
photograpbicallj'. The "infantile'’ type of uterus and glazed atrophic 
vaginal mucosa, such as occurs when estrogenic stimulation is wanting, was 
present in all cases. 

In severe and tj^pical cases the following laboratory abnormalities can 
be expected: The basal metabolic rate is subnorm.al; the glucose tolerance 
curve is flat throughout a three hour period; the rate of urinary excretion 
is decreased when large quantities of water arc ingested, and urinarj' 
excretion of gonadotrophic substances, IT-ketosteroids and estrogenic sub- 
stances is absent or minimal. In a few cases in which we have studied it, 
the urinary excretion of the "cortiodiLe substance,” determined by the 
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chemical method proposed by Talbot and his associates, usually was 
abnormally low or entirely absent althoagh in one instance abnormally high 
values were found. All of these studies were not conducted in each case, 
and for the sake of brevity none of the results are incorporale<l in this 
report. The over-all picture from the laboratory point of view is that of 
severe but reversible anterior pituitary insufGeiencj'. It is this reversi- 
bility which in the last analysis distinguishes anorexia nen'osa from the 
cachexia that sometimes occurs in cases of pituitary necrosis, pituitary 
tumor and allied intracranial lesions. 

GROUP 1 

The first three cases are reported in detail and a brief resume of the 
salient points in the first seven cases is given in table 1. 

Cm 1. Extremt Emaeialion: Abufiee oj Edema; Xormal Vahet for Serum Prolein.—On 
beptember la. 1943, a ^rri«d wotruD, aged Iwtnly-fonr j-eflTs, came to the clinic because of 
progressive loa of weight which had been occurring for sesenleen months. From 1033 at the 



These figures show her at 50 pounds late 4b3“Je?c^Lf oUhVltr^SS^^ ’’ 
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On eiaminatioij, the systolic blood pressure was 72 and the diastolic 43 nun- of mercury. 
Physical examination gave negative results except for the marked cachexia. The patient was 
able to be up and about and was reasonably active. The value for serum protein was 7.2 gm. 
per too e.c She was not anemic. This patient did not remain for treatment. 

CommeHt.— It is of particular interest to note that this patient had 
Mver e^ibited edema nor was she edematous at the time of examination. 
Ilad this patient remained for treatment, she probably would have had 
edema and a secondarj- anemia during treatment and the edema probably 
would have been associated with a fall in the value for serum protein. We 
agree with Bruckner and his associates that the normal concentration for 
protein had bcm maintained only in proportion to the blood volume, 
e dehydration rrhich undoubtedly was present was a manifestation of 
dislurbanM in water balance which bad resulted from starvaUon. 
Sustainmg evidence for these slatemenla will be riven later in this 
presentation. 

>>y Ibis patient (fig. 121n, b and c) together 
mth the emaciabon ol the second patient at the time she weighed 51 pounds 
^.1 kg.) represents the greatest degree of oacheria that we have seen, 
these weights ate coniparahle with the lowest weights reported and prob- 
^ nbsence of mnbilizable body fat as weU as being 

within a tew pounds of the lowest body weight obtainable. 

to tbe cWc by her pareulx ^ • ** thirteen year* of age was brought 

1941, she had^weieh^ 114 pereonalily. In March, 

weight. She had mei^tuated^of^Jto 7 ridiculed her because of her 

reactions typical of a^xk 5 ‘^’’" 1 .!^'^ never menstruated agam. Psychosomatic 

(20 rfk* ) Wii tb. “*'7'*“ h^ resulted in a reduebon in her weight to 68 pounds 

amlna^i iSealS noZ JT' ?««* J^rinm of the arm, and legs. physSl «• 

was 8 4 gm per 100 e.e I edema was present. The value for renmi protein 

per 100 C.C. The UiagBoa, was anorexia nervosa. 

occasion^. different 

mcrease in the caloric value 

calorics. Each visit had result^ in ‘***‘’ r^Bthed a diet valued at 3.200 

On July 18, 1040. at the lime or h,, 1 ‘*“‘“’p“is in weight but relapses occurred, 
inches (1813 cm) in height and w • 

Thu weight was P?™** ® ^6-) without clothing (fig. 125). 

hr«lt SI. ■« P”""!!* (S5S kg.) for iho .go .od 

cent loss in weight, howler had Wn ou }«»« previously. The most re- 
mission. Etlema of the legs mde 2 nn > ^ »“ 3’“^ Pri^r to her last ad- 

knees had been present Iw fis c weel. T ***“ of I to 4, extending almost up to ibe 

responded weU on^to d^t ' 

•> ">« •-«. -k' 

wfowd lo „1„ ,h. r'“»d '» diirfi HoiJ. .Od rnilil llo l«l to 

weight of 51 pounds (2l kg ) with ® pounds xrilh a resulting body 

whKh neceasflaled her usij 

The combioalion of the d.h^ration eSSe «i*7- 

On the day of her admiasiorto £e h^uSl. 4^^* f““ 5*7 •PPraranre. 

, „ , . , “ tioepital. It was found that she had become edema free. 

Body weighu on graphs include cJolbing. 
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Dnriuglicr eiglit days’ stay Inllie hMptt«l.she receiTed I liter of 10 per cent glucose and saline 
solution daily. In addition, she receired frou 1,000 to 1,000 c c of food through a nasal tube 
She Was allowed out of bed and was weighed each day. She exhibited no edema of her legs nor 
of the dependent portions of her body at any lime during her stay in the hospital She died 
unexpectedly early in the moraiog of the ninth day Permnawn for necropsy nas oot granted 

The rapid loss in xvcight before the patient entered the liospital (9 
pounds in eleven tlays) and the subsequent rapid gain in x\ eiglit (12 pounds 
in eight days) can be attributed only to rapid shifts in the water content 
of the body (fig. 126). During ibe period of dehydration llie value for scrum 
protein decreased although the value for serum albumin remained un- 



Fig 12S (case 3) — PatieDt on last admission weighed M pounds 


changed. Also, during the eight day period in which 12 pounds of fluid was 
retained, the values for serum protein and serum albumin decreased. In 
retrospect, there seems to be no reasonable doubt th.it this p-ilicnt was 
acltninislered an excessive amount of sodium chloride, although retention 
of fluid was no greater than the amount that had been lost as represenlcil 
by a comparison of the body weights at the start of treatment and just 
prior to her death. 

Cate S. SImultaiuoat, Rapid Cain in Weifkl, Sfttrhd Incnate in Edema and Decreate in 
Senioi Pro/cin; Foreed FeaUnjJor Four irerts H'trtmd Cain in Tfeighl — On March ?0, IflSO, 
s Woman, twenty years of age, canw to the rfimc because of amenorrhea whi<h Lad lieen pres- 
ent since June, IDSS In 10S7 she had weighed 1*0 pounds (514 Ig). At that time she had 
been eompliznenled on bertmaU wtist lute «ad ahai budd. She felt that ISO pounds was more 
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than ihe should weigh and made a fleEnite effort to rwloce by decreasing her diet. Unpredict- 
able vomiting had occurred after m-ali and she liad been ncrvouslf and emotionally upset. 



R* no femv tl — Kilema. weieht. sentm protein, albumin and cUiluilin (of Iwenly'eiphl 
day* after treatment «*<tpepin The value* (.»e serum p^^»le^n^leete«»ellp^I>gT^a•J’Tfly.^Wi>.hl• 
ibotrn are «ilh rhitliing or partial «l<>lliing 



It/ Itrr <r»«. 3 -l‘alirn|, «. Irvalmeot. tapj^r <3. 19(1. «ri£t.l Cl (rXI-vb- 

dvf-KTits-teaie •Je-l'tr.a .N.Hrcn'vr |l. tnti ovlahl 7n f-iin.!.. r an<l J, after di-ppes"”^ 
af r-Vtoa. e. »VI nury a. «ri<Ll p| (.wiralt. J. June H, JoiJ. weisibt III 

tt tv |J<»>e •/ riarol-aa-.e, .1.. wruSnl I**! I Vf t TV U«*l met*UJ»- f**' 

•* torrent \ ef aseeea^ reevM* «»• sea-le. 

TV fwleeat r»ti»i:e'J •e»(a-1/J»r In, |>ll. Vea.a*r h-M af-l »eslrv~- l>wrlrj 
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tfc ra j-tro o! kcr .llntu .it b..l k»l 51 pomd. (il 5 Vj ) SId d.d not e.t 
h.d fruit Li coto for lunch nnd .bout ihn mmc foe her nuniuE utcul 5>™‘ »" '"Sf , j 
her diet u .nfmqucullj a. once- or tmeo a n»uth She walMpccurlly fond of celery. p.cU.a and 
uuucf a.ToroL..,.n. mould „l aa.oraf appka ...h day Fr„u.ntl, .he ■'“W 
many ai c.glit cupa of coffee a day She had diacovaccd that catmg a Idlle more than a certam 

amounl would Caiuse her to vomit although »lie never WtnauscstMl 

Oo rvamioalion the paUonl weighed 61 pounds (« 7 >^8) f 

«as iwenty.fivc years of age and she WM 5 feel. 4 mche. (ICJ 6 cm ) ‘f". f/^t 

percent of the slamlanl weight of 115 pounds * *^8 ) TTiere teas s ig . . ; 

Tad aoUc, mh, eh had fame noted tor a period oftrro month. V. rth the "“P'"? 
and hauincm of th, arm, and leg,, phydeaf emminatmo rc.r.lrd nothing riEnfS™'- 
1 .for tor .crun, protein ma, 01 gm., tor arrum alhomin 1 M gm and for -m” O'"; 
gm. Til, value lor hloml .ugnr na, 5J S mg per IGOc c and the barnl mrt.hohc rate na. 
per cent. No anemia was present 



On October SI. I'm. dietary treatment was insliluled^e 
ally ncll On the third day edema increased de^itely, the . /^jin^-ng day 

erased and .1 was impossible for her to wear the .h^ she had worn On Ibe follo^ag aay 
Ihere nas deep p.tUng edema of the leg for two thuds t^d.stanee to he kn^ j;^^*** 
day a drop in the value for serum protein and* e^responding drop ^ 
bumm orvurred. During the fiml three weeks of treatment I'X 

present and the patient gained 14 pounds (6 4 kg ; ^ t th» edema had 

a pounds (t) 0 kg ) and the edema deoeased. By the end of the fourth week the edema Uao 


and rf). This patient required ihirty-onc weega to g 
protein, blooii sugar and the basal metabolic tale i 


n 49 pounds (SS 8 kg ) 1 aluea for serum 
Tgneo in 6gure 128. 
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In Bve cases in Broup 1 edema sas present but tile patient drf not remain 
long enougli for the enrve of gain in neight to be studied. Each patient 
exhibited definite and severe clIccU of sUiiration. ns demonstrated by her 
appearance, mental attitude and the inability to eat more than small 
amounts of foml at any one time Loss of nciglit was progressive m each 
instance at the time of examination (table 2). 

CROUP 2 

Essential fact, arc presentcil in table 3 concerning the five patie nts in 
group 8 who exhibited edema a, a result of sbirvation but whose lowe t 
weights were not far below their staiidani weights although considerable 
weight had been lost. Two of tbesc patients did not exhibit edema until 
after dietarj’ trc.atment was well under nay. 

GROUP 3 

In addition to the eight patients regarding whom the essential 
be found in table 4 and in the text we have determined the concentmlion 
of scrum protein of six other patients in group 3. Each of these 
had lost eoiisiderable weight The weights of these six pabenls 
83 to 100 pounds (37.0 to 45.4 kg). They did not show severe ellreU of 
starvation No edema was present and the values for serum protein were 
well within normal limits. , , . j 

None of the eight palienls regarding whom data are given in toble 4 
exhibited edema hut eaeli showed modcralely severe to severe effects ot 

starvation. 

COMMENT 

From the ease reports and the data that accompany them, it is evid^t 
that in cases of rapid loss in weight and in cases 
emaciation, treatment of the starvation willt a diet h^ i m P 
calories is, in some insUnces, lollowed in a lew days either by the ap^ar- 
ance ot edema or an increase in any pre-cxlstcnt edema that may have 
been present. It is also app.irent in Ollier instances in which edema was not 

clinically recognizable that treatment produced a sufficiently rapid g«m n 

weight to justify the inference that water was being retain^ by the 
in appreciable amounts. Evidence indicative of retention of water maj Ik 
found in the weight curves, in file appearance of the patient when serial 
photographs were taken and in some, but not nil. rases by a decrease in 
the conceiilralion of the protein mid hemoglobin m the blood In nom 
edematous patients, the retained water a most certainly had to be in the 
extracellular compartments of the body, since the gam in weight was mnch 
greater than that which might he accounted lot by the formation of new 

'’'ob.'’c'™tron, of ollicr writer, are in keeping will, those which we have 

SC'..”; sc;,', .c .h.. u™ ... ~b • 

arol.m „nl.al ThU pm m Clj .ad non. ..mirf m lb. non.. 

:;«n,'. h,sWa...ind... x.« .• I.*"-'"™ 

would be negligible in weigbt. 
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summarized in the preceding paragraph. Keys and his associates in 1946 
in studymg thirty-four men who Tolimteered to subsist on a European type 
of famine diet for six months and who lost an average of 24.5 per cent of 
their body weight, obsen-ed that pitting edema of the legs developed 
eventually in all but a few of the group. They stated that even in these few 
exceptions the extracellular space was waterlogged when the thiocyanate 
method was used. They also found that the development of edema was 
accompanied by only a small decline in the concentration of p lasma protein 
n hKi averaged 0.73 gm. per 100 c.c. At the same time the ratio of albumin 
to globulin decreased to only a trivial extent They found "the raUo of 
extrawllular water to ceUular tissue to be roughly double It is con- 

cluded that there is a dj-namic nonerjuUibrium state of the capillar\' wall 
and. accoidmgly, calculations from equilibrium equaUons areinadmis^ible.” 
A number of other pertment articles in the literature refer to the devel- 
® marked increase in the intake of 
associates in 194G. reporling on malnutrition in 
[hel Pn^onem of war on the U.S.S. Benevolence, obse^^■ed that 
nr crav^ W and would eat several servings in spite of all 

chocolat. h.r “eals a day, suppIemeDled by icc cream and 

Semm untoward symptoms. Tie dicUliaas estimated that 

™e senuSeT. M I-IH’ publication 

one sentence i\as of particular interest to us: "Some of the patients became 

the“e«lonment"r«f nlso^bser^-ed 

In addition thev following an increase in consumption of food. 

of thb ffain of 91 nA„mri • ^ ^ w obiious that a large percentage 

fluid, although "the oatieM ® ^ retention of 

odcl dnrg ib , ,re ^ 

of our Dalipni, ^ell-^emg increased tremendously." Two 

diet of this caloric value renrUpnlT T*^^ 

long after the e'vnected nor? tf It wasconsumed 

iveekly gam inTcigU wh k 

In 194C Ellis Jess than 21 pounds, 

abnormalities in'severell?'i/°? observation on electrocardiographic 

studied, ctlenia of the Ion in one of the individuals 

prcscnurcsX^SfjX “ “ut Previously bccu 

days, 'fhis indh-idual Iiad Inst j'J followed for seventeen 
for ten days and then clisanno ** i was present 

attempted. Five davs befori^^r^^^i’ ®*pJonation of the etlema ^^as 
albumin was 4 ’if U^e value for pLasma 

period during TihS'eSel illT euu At the end of the 

as 3.5 gm. and the globulin 2 albumin 

ac^rd with some of fhe find" n^ ^ W^r^J^Pod" 

paidT;Hi7»:si™'“L”'s' 7XS7 b ^ 

lea edeaui prior to treatment was referred to 
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as “insulin edema.” This edema appeared simultaneously with a rapid 
gam in weight. It is of interest to note tliat the development of edema was 
much more common after the use of insulin than previously and that the 
greater the degree of emaciation, the more likely the edema was to appear. 
It appears that the underlying physiologic phenomenon responsible for the 
development of edema in both the diabcUc patient who through the use 
of insulin had suddenly been confronted with a great increase in available 
food and tbe emaciated patient who had anorexia nervosa is one and the 
^mc. Oiir observations throw no light on the theory of edema formation, 
m fact they ^\ere not conducted with that in mind. We are of the opinion, 
hov,e\er, that edema and the other consequences of starvation are the 
result of the same iKithophysiologic processes, irrespective of the reason 
lliat food is not ingested. Whether a person does not eat because food is 
not available or w hetber he refuses to eat because of psychic reasons when 
adequate food is at hand makes little physiologic difference. 

Thus far we have emphasized the waterlogging that occurs in this group 
of cases. Occasionally, ho^\ever, one encounters a patient (for example, 
case 1 and more clearly evidenced by case 2) in whom the disturbance in 
water balance is manifested by dehydration rather than by waterlogging 
In the sense that tbe water of the body has been depleted. This depletion 
is particularly apparent w-hen the patient not only refuses to eat but also 
refuses to drink. Such patients exist on an extremely small daily intake 
of water. The group as a whole drinks far less water each day than the 
normal individual. Such patients are particularly likely to develop edema 
when the caloric in take is rapidly increased or when fluids containing sodium 
chloride arc administered intravenously. The practice of administering 
daily intravenous sodium chloride in routine amounts may be followed by 
the sudden death of tbe patient as in case S. 

The plateau in the w eight curve has undoubtedly caused confusions and 
likely accounts for the discrepancies between the caloric intake and the 
anticipated gain in weight during treatment of anorexia nervosa. These 
discrepancies not infrequently have been used as evidence to support an 
otherwise insecure diagnosis of anorexia nervosa, often with the poorly 
disguised assumption that since the anterior pituitary body can do many 
mysterious things it also can defy the law of conservation of energy. 

suMMAny 

Thirty-one cases of anorexia nervosa have been studied with particular 
attention to the weight cuiwe during dietary treatment, the occurrence of 
edema and its relationship to iJie weight curve and the reJ.-jlionship of the 
edema to the conrenlralion of the serum protein. 

We have deliberately refrained from attempting to support or refute 
Starling’s tbeorj-. There is no question, however, that in this group of 
patients body proteins have been severely depleted. The severity of this 
depletion is sometimes manifested in the level of the serum proteins and 
when it is, it implies that the body proteins and also tlie immediate source 
of Uie serum proteins have suffered- 

No pitting edema was obsers'cd at any time in fifteen patients, while in 
twelve patients edema was present on admission. Four patients acquired 
edema during treatment and in six instances pre-existent edema was 
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increased following treatment. Among Uie patients who rccovcrctl from 
emaciation and may never have exhibited edema, the character of the 
weight cur%'e suggested that a sequence of events occurred which was 
identical in character with those which occurred in patients who did exhibit 
edema. 

In the treatment of anorexia ncr\‘osa by Uie method we have employed, 
three phases can often be seen in the weight cun-e. Early in the course of 
treatment the weight rises rapidly; later it is maintained and a flattened 
curve results or it may even decrease- In the final jihnsc there is a pro- 
gressi%'e rise in the weight cur\*e and no edema Is present. In the first ph.ase 
edema may occur or increase if it has been present. In the second phase 
edema may persist or slowly decrease while the patient gains flesh. The 
weight of water lost is approximately equal to the weight of the flesh gained. 
In the third phase the disturbance in water balance has licen corrected, 
waterlogging has been overcome and a progressiv’e gain in weight occurs. 
The weight curve may be mlslc^ading in evaluating the actual storage of 
flesh. 


In severe cases of untreated anorexia Den-os.a values for the serum 
proteins more often than not were withm Uie normal range, C.O to 8.0 gm. 
per 100 c.e. In about a third of our cases values lower than normal were 
encountered. ^ alues of less than S.O gm. per 100 c.c. occurred in only one 
^sc The level of the serum protein usually could not l>e correlated with 
the presence or absence of edema. With treatment the coneenlraUon of 
semm protein may decrease temporarily possibly because of hemodlluUon. 
♦ serum proteins before treatment in the thirty-one cases 

.tudied were as (allow,: from 7.1 to 7.7 gm. per 100 c.c. m four casrs; from 
^to 1.0 gm, in thirtwn cases; from e.l to C.5 gm. in sLt cases; 5.1 to 0.0 
gm. in seven c^es and 5.0 gm, or less in one case. 

inleresting findmg was that 1C per cent of the 
trpiiVn f ^ hypochromic anemia prior to 

an additional two patients this ty-pe of anemia developed 

oThe S^e'o°f almST*"'”" I' 


FOUC ACm THEMY L\ NONTROPICAL SPRUE: RESULTS OF 
TREATMENT IN SE\’EN CASES* 

J\MES F. Winn ASV MAN-DREI) IV. COMTORT 

liu associates renorted that 

anemias. Included in their study were cases of tropical sorue in which the 

Sn ToOra’^hl ahmcnmrj tract in these case, ala, traded to subside 
when fohe acid was employed. Subsequent reimrU include those of Darbv 
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and of Spies and llieir associates and occasional eases of sprue in papers of 
other workers who were chiefly conccmcil with pernicious anemia 

Davidson. Girdwood and Innos recently reported results of short periods 
of treatment with folic acid in ten eases of tropical sprue, idiopathic 
stcatorrliea and celiac tliscasc. They were iirimarily interested m the 
hematologic response w liicli they found disappointing. 1 he clinical response 
was excellent in the cases of tropical spme and idiopathic steatorrhea but 
improvement was licking in the cases of ccliac iliscasc Studies o* 
balance were made before and after treatment in sesen cases (including 
one ease of celiac disease). In only one ease was there improvement in 
absorption of fat. , 

Nonlropical sprue is a condition charactcri/eii by diarrhea, steatorrhea 
and other gaslro-intcslinal symptoms, m.acrocytic anemia, glossitis, nuln- 
tional manifestations including loss of neiglit. weakness, hypocalcemia, 
osteoporosis, tetany, hypoproleinemia. eilema and other changes. 1 hese 
manifestations may vary considerably from case to ease. The disease, 
furthermore, is characterized bv a chronic progressive course sind often 
prolonged remissions Treatment in the past has been based chiefly on the 
use of a low fat diet and administration of User extract, calcium and the 
various vitamins. In general, the results of treatment have been disap- 
pointing. In most cases, remission occurred, but the tendency to spontane- 
ous remission has rendered the interpretation of the v.vluc of therapeutic 
agents most difllcult. 

Stimulated by Spies’ earlier reports our group has treated pven patients 
who hail nonlropical sprue with synthetic folic acid * These form the basis 
fop ihb report. The criteria of nonlropical sprue were fulfilled in the opinion 
of the sexeral consultants who saw the patients. None of the patients had 
resided in a tropical country. 

PLAN OF STUDY 


Control data were obtained before Institution of treatment. The history 
included notes about the frequency, duration and severity of the exacerb.i- 
tions and about the severity of the dise.isc between exacerbations, including 
frequency and character of stools. Hematologic studies included sternal 
aspiration and examination, determination of the concentration of licmiv 
globin in grams, erythrocyte, leukocyte and reticulocyte counts and 
measurement of the erythrocytes with an cry throcytometer. The concentra- 
tions of calcium, phosphorus, total protein, albumin and globulin in the 
scrum w ere determined as w ell as values for phosphatase and protlirombin 
times. Roentgenograms of the skmll, hands and teeth for osteoporosis and 
of the small bowel to exclude ileitis and to check for the so-called deficiency 
pattern, were secured. Roentgenologic examination of the small bowel w.is 
not repeated because changes during perioils of improvement had not been 
observed in past experience. In four cases the fecal solids, fat and nitrogen 
were determined each day during the thrcc-day test period while the p..licnt 
was receiving a standard test diet of lOl.C gm. of fat. 117.5 gm. of protein. 
2C9 0 gm. of carbohydrate and 2.4G3 c.xlones. On completion of the pre- 
liminary survey a diet containing 50 to 100 gm. of fat, 1«0 gin. or more 
of protein and carbohydrate to make the caloric intake 3.000 to 3.500 
• The folic acid was kiedly supplied by tie Led«»e Laboratories. Icc. 
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was used. Vitamins including sufficient vitamin K to control bypopro- 
thrombinemia were given. The dosage of folic acid usually was 50 mg. daily 
by the intramuscular route. One patient received 180 mg. daily intra- 
muscularly for two weehs while another received only 15 mg. by mouth 
from the start Hematologic and chemical determiniitions on the blood were 
made each week, the reticulocyte count every otlier day. • 

Five of the seven patients u ere kept under observation at the clinic for 
four w»*eks or longer. On dismissal from the clinic the patients crontmued to 
take folic acid intramuscularly or orally, the usual vitamins, and, in most 
cases, calcium lactate in doses of 1 dram (3.9 gm.) three times daily. Some 
also subsequently were pven liver extract. All were urged to use a high 
carbohydrate, high protein, low fat diet. The <losage of folic acid is indicated 
in the tabulation. 

Some of the patients subsequently relumo<l for obscr%'ation and hemato- 
logic and chemical studies on the blood. In two cases the losses of fec-al 
solids, fat and nitrogen were determined after eight and twelve months of 
treatment with folic acid. In two cases the fecal components could not be 
determined because of refusal of the patient or beciiiisc of his condition. 

Each subject on his return home was requeste<l to keep a diary in which 
was recorded the number of stools passed daily, as ncll as other manifesta- 
tions of the dbcase. 

hlost important in the discussion of Uics« cases is a consideration of the 


general status of the patients’ health. Only two patients liave shown any 
significant gain in welglit or improvement in strength or sense of well-being. 
One patient bad had sjTuploms of nontropical sprue and diabetes mellitus 
for three years. Xo diarrhea was present on admission although the stools 
contained exccs-s fat. Uetore treatment with folic acid was started she had 
gain^ 10 pounds and further gam was accomplished after this treatment 
was instituted This gain was considered to be due largelv to an increased 
intake of foo<l and control of llic diabetes a.s the sprue was in remKsion 
at the time of her admission. At the lime of dismissal the patient was taking 
la ing of folic acid claily by mouth and progresswl well for three months. 
Then an exacerbation of the sprue syudrome resulted in her death. Tlie 
other patient showed definite iraproscmcnl but it is not possible to stale 
the chief factor responsible for this. 

One patient who gave a three-year history of .sprue continued to lake 

00 ing. of folic acid daily intramuscularly at home for one month. At the 
end of tlus tune an cxacerb.ation of the disease caused him to return to our 
care, ilc was in a critical condition as evidenced by dchvdralion, acidosis 
ami azoleiina. In spite of cunlinualion of treatment svith folic acid as w ell 
as o^ icr I tcrapculic m.Tn.agcracnl for six months his general condition did 
not improve nor intestinal nuinifcslations decrease. 

Another p.itieiit who had Iwa indications of sprue for seventeen ytars 
conlmu«I o have cxaccrbiUons with varx-ing degrees of cilcrna and letniiy 
and once lie h.id a in-culiar paralysis while taking 15 mg. of folic acid 

1 ai^ patient has rcquirctl frequent hospital odmlssloas 

during tlie subsequent eight inontJis. 

The pMiont in one Cii.e, nMo laline 50 mB. ot folic ncM daily for sil 
ion IS, had an cplstKlc of hypoprothroinbinenua (not uncommon in 
on pical sprue) with hemorrhagic manifestations and a subsequent acute 
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exacerbation of the inleslinal sjTnptoms of the disease. Two patients did 
not iinproN'e chirinf; nine and two months, respectively. 

In general, the diarrhea and steatorrhea present before treatment with 
folic acid have continued during treatment, often with severe flare-ups and 
there has been no gain in weight, strength or sense of well-being that could 
not be attributed to remissions in the disease and improved intake of food. 
The levels of calcium or protein in the blood and manifestations of tetany 
or edema, when present, have not been improved permanently in any case, 
even with improved intake of fowl or other procedures^ 

Some anemia was present in all cases at lime of admission but the value 
for hemoglobin was 10 gm or more in all but one. T-he lowest erj throcyte 
count w as 3,0.30,000. Xo significant changes in blood counts w ere obtained 
from treatment with folic acid. Details arc given in the tabulation. General 
macrocj tosis was present in all c.ascs except one, and this patient had the 
most marked anemia. The macrocj-losis persisted after treatment with 
folic acid in each of the five cases in which rc-exainination has been done. 
Xo change in the crythrocylomeler reading w'as encountered except in 
one case. In this case the size of the erjlhrocytes decreased somewhat 
coincident with a change in the sternal marrow from megaloblastic to 
normoblastic tjpe. The highest reticulocyte count after commencement of 
treatment with folic acid was 4.9 per cent on the fifth day of treatment. 
In general there was little change In the rcticulocste count. However, the 
degree of anemia on admission was not such that a great response would 
be expected. In one case megaloblastic bone marrow present before treat- 
ment became normoblastic after treatment. In four other cases the sternal 
marrow was normoblastic before treatment was started. Some of these 
patients undoubtedly had taken liver extract at varying times before the 
observations at the clinic. In general, and in spite of this, the hematologic 
response in this group of cases has been disappointing; the anemia has not 
improved and the macrocylosis has persislcil. 

SUMMARY 

The following statements seem jiislifieil from our observation in this 
group of seven cases of nontropical sprue. Treatment with folic acid has 
not resulted in improvement in the sense of well-being or gain in weight 
or strength that could not be accounted for by increasctl intake of food iin<l 
natural remission of the disease. The fre<|uency or severity of the exace^a- 
tions of the intestinal manifestations of the <liscase has not changeil. The 
hematologic response has been disappointing, for anemia nn<l macrocj tosis 
have persisted. All this is in contrast to the favorable results rejiorlcsi in 
the literature regarding response of tropical sprue to treatment with fohe 
acid. ^Vhethe^ the two conditions are different or the condition in our 
cases bad advanceil to an irreversible stage and become rc-sislant to treat- 
ment with folic acid is iinpossilile to stale. These results indicate that in 
some cases at least nontropical sprue docs not respond favorably to treat- 
ment with folic acid. 
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OBESITY* 

CLIFFORD F. GASTTNEAU aw EDWARD II. RYNEARSON’ 

Although the dangers and handicaps imposed by obesity have been 
enumerated by many writers, the seriousness of this disease is not fully 
appreciated. It is easy to shrug off **a few pounds of overweight” as some- 
thing of little consequence, but in doing so the physician is ignoring what 
is perhaps his best chance to lengthen the life and diminish future illnesses 
of his patient. Statisticians have pointed out the increase in deaths from 
the degenerative diseases such as cancer, diabetes and heart disease, and 
the implication has been that medicine is approaching a point of diminishing 
returns, that increasing efforts will reduce the death and illness rales only 
slightly. Actually, a great improvement in the heatlh of the nation appears 
possible hy means of the correction and prevention of obesity. Statistical 
studies have demonstrated the association of obesity with hypertension, 
pulmonarj* emphysema, dialwlcs, heart disease, cancer, acute and chronic 
nephritis, cirrhosis, accidents and atherosclerosis. 

Thc'c studies suggest that Viy the IrcaUncnl of obesity the physician 
may ameliorate considerably the effects of many diseases for which other* 
nisc he has little specific treatment. The increased dangers of surgical 
treatment and pregnancy in the presence of obesity, the greater severity 
of degencratis’c arthritis in the knees, hips and lumbar spine of the obese, 
the Increased incidence of gallbladder disease and the earlier npiicaronce 
of varicose veins arc lurliicr reasons for the correction of olieslty. 

A statement nliich may impress the doubtful patient with the urgency 
for weight reduction is; “netween the ages of 45 and 55. 5J.5 pounds of 
excess weight means a 25% greater chance of dying within the next year; 
50 fwiimls of ovenveight means that yon luivc n 50% greater chnnec of 
ilcalh in the next year than the person of nnnii.i] weight.” 

\Vhile there is no question bnl that oljcsily increases the incidcuee of a 
large niimlxT of pathologic processes, it c.innot l>c assumed with such 
ixTtninly that the rctiiiction of the weight of an obese person to normal 
wilt give him health equivalent to that of Uie person who has never liccn 
ot>r'c. Some of the changes causes! by oliesity, such ns eniphysenia, tend 
to l>ceomc irreversible in time, but others may lie corrected by weight 
teducltoti. It seems reasonnldc to as.snnic that the shorter the duration 
and the less the degree of the olicslty, the more exsily will nonnal he.ilth 
exjicct.mey lie restoreil. It is, therefore, as inqiortnnt to prevent ns to 
correct oliesily. 

•Vside from the reasons inenttoncxi, Uierc are serious psychologic prol>- 
lems stemming fmtn olK’sity. >!arVr<l olicsity is cswnli.illy a repuNiic 
diw.nsc, and its victim tends to feet rejeetcsl. nnnhh* to join with others in 
many of the onllnary nelivilies nith complete necrplanw. Itecnnsc plivsical 
artis it y n-qutrrs gmalcr effort for the oW-. the s Jelim is likely to retrc.at 
itws’livLty nni\ t\wrr% perpetnite and aeccnVusite the condi- 
tion. Tlip frt^iienl orennTtire of neiim<,es in the oIkx* !:.»s l>een emphasised 
by seirral inve^liptfirs. It sbonld lx* prHiitnl mit. howescr, that similar 
psyclmlngie ini rsligat ions of conlpilgniupsuf nouolN'v’ (wf»ons might have 

• rrim iKp Aaftsl« «4 |Tti#^n<«l >fr.!«4nr tT in«3 M'T (Dcr 1 1017. 
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revealed a similar incj<lence and variety of neuroses. It is of course difficult 
to Judge, also, wbat proportion of psychologic changes is the result of and 
how much b the cause for the obesity. Esthetic reasons for the treatment 
of obesity are not the least important. The desire to be attractive is pos- 
sibly the most frequent reason that the ovenveight person goes to the 
physieian for help in reduction of weight. 

In consideration of all these factors, it would seem desirable that more 
doctors develop something of the mbstonary spirit and zeal in correcting 
obesity*. 

PHYSIOLOGY 

Early in the investigations of obesity, several coses were reported in 
which there appeared to be a maintenance of obesity in spite of low caloric 
intakes These findings seemed to confirm the popular idea that there are 
fat people who stay fat no matter how little they eat. However, in more 
recent and better controlled studies it has been shown that obese persons 
must eat more than the average person in order to remain obese. This 
statement has been made previously in manj' forms and for emphasis it 
b here repeated: Pal comes only from food, and obesUy results only from 
eaiing more than is required to meet the energy requirements of the body There 
arc many capable investigators, however, who believe that there are those 
with a tendeuey toward leanness who can overeat with impunity, and 
there are those with a prc<iisi>o$ition to obesity who will become stout 
although eating no greater amount. It b felt by these investigators that 
some obese persons have an unusual mechanism for consor\’ing energ>’ not 
po&scssed by other people. It is sufficient to say that such a mechanbm has 
never been adequatcl}’ demonstrated, and the very multiplicity of sug- 
gested abnormalities of nietabolbm argues against such a possibility. 

There are a number of devices which appear to regukte body weight. 
Perhaps the most important is the appetite mechanism. No one has b«n 
able to explain satisfactorily what determines satiation, but it probably 
depends upon the interaction of a number of factors. The striking elTeot 
of hypothalamic damage in producing obesity through increased appetite 
suggests (hat an important center for normal appetite regulation may 
reside there. The importance of psychic conflict in the development of 
obesity in persons exhibiting compulsive eating has frequently been 
obsers'ed, thus demonstrating that the cerebral cortex may override the 
more automatic and primitive appetite control centers. 

H b the familiar plaint of the fat person that “I don’t eat a thing and I 
still get fat.” It has been well pros’cd thatsuch a person does eat excessively, 
and it is interesting to speculate why thb belief should so frequently arise. 

A pos.sibIe explanation is that the person with the predisposition to obesitj' 
has an appetite mechanism (whatever that may consist oQ which requires 
a larger than normal amount of food before satiation b accomplished. If 
he cals what would satisfy the normal person he remains hungry and feels 
that he has eaten very little; if he eats anything less than what is required 
for satiation he is likely to believe honestly that he has eaten little, c\cn 
though he has consumed large quantities of food. A corresponding situation 
appears to exbt for the person with a tendency toward leanness 

Another device for regulation of body weight is the association of energy 
requirement witli the surface area. It has been shown that the number of 
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lower ner\’ous centers. As the individual matures, the cortex also assumes 
a greater control over such basic functions as eating, sleeping and procrea- 
tion. There can be no argument but that our ci\-ilization has modified all 
such functions tremendousl3*, and the aspect that c.ich presents in various 
cultures b chiefly’ a mirror of that culture. £ating luas acquired a consider- 
able social significance in our own social order, not onlj' in the nature and 
time of meals but in the amount eaten. 

TSTiile it b true that most infants and children have less modification of 
their hj'pothalamic impulses by the cerebral cortex than do adults, j’cl 
Bruch has shown in a series of fundamental articles that obesity' of psj’cho* 
logic origin can begin carlj’ in cbildhood. Tlic mothers of such children 
would go to extremes in protecting their children from even the minor 
conflicts of living but paradoxicallj- would entertain great ambitions for 
them. These cliildren would be prevented from plajing with oUier children 
and would be bathed and dressed by their mothers far bej'ond the usual 
age for such care. 'Within fatntlies containing obese children there b fre- 
quently a great emphasb on food. Desserts and candies arc used as rewards 
for good behavior; conversation centers around delicacies of the table; and 
the child gains the feeling that food is the end and purpose of life. The 
mothers of obese cluldren were found by Bruch to be starved erootionallj'. 
dbappoinled in their husbands, worried over domestic strife and often dis- 
appointed in the sex of their children. As if in compensation these mothers 
attempt to pour out a love to thrir children that they do not honestly feci. 
In such an attempt they give the most obvious things, food, protection 
from the unpleas.intness of work and contact with other children *‘who 
might play rough”; still these mothers are unable to give their children 
true affection. Similar situations undoubtedly' occur in the lives of the lean 
however. 

Such a situation acting upon a child can lead to obesity* in a number of 
ways. The protection from, tough play and exertion dimlnbhes the amount 
of energy expended. The atmosphere of gormandizing and the continual 
urging to eat will increase the amount of food eaten. Furthermore, the 
emotional starvation of the child who perceives the real emptiness of his 
mother’s show of affection may lead to a compensatory increase in food 
consumption as though the child were trying to satisfy* his emotional hunger 
by the eating of food. 

While these factors have been repeatedly’ demonstrated by several 
obseix'ers, it may properly be asked whether similar factors do not fre- 
quently occur without the development ot obesity*. Tbb view finds some 
confirmation in the investigations in the etiology of anorexia nervosa. Here 
IS a syndrome, almost invariably a manifestation of an emotional conflict, 
which has many close similarities to obesity while superficblly* completely 
different. Both are disorders of the mechanism which regulates the quantity 
of food intake. Frequently* anorexia nen’osa b preceded by obesity or the 
two conditions may* allemate. Both are more frequent in women than in 
men and both respond most dramatically to proper diet and psychotherapy. 
Thb response to diet and psyiriiologic treatment alone b dramatic when 
contrasted with the numerous articles urging the use of endocrine sub- 
stances and giving support to endocrinolopc theories of causation of Uic 
two conditions. 
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The emotional factors which led to obesity initially should not cause 
the physician to overlook the conflicts which result from obesity and tend 
to perpetuate it. The obesity itself becomes n handicap whieh prevents 
the patient from obtaining exercise. This in turn diminishes energy output 
and causes further weight gain. The obesity is sometimes unconsciously 
used by the patient as a means of protection against doing unpleasant 
things. Obesity may repel suitors an«l protect the obese girl from the 
responsibilities of marriage. It may play a part in the selection of an 
occupation, preventing the obese person from doing difficult work. The 
feeling of being set apart from other people because of the physical disfigure- 
ment of obesity tends to cause a certain amount of emotional starvation 
which perpetuates the increased appetite. Xot only must the physician 
overcome the factors whieh initiate*! the weight gain but he must solve 
those which have arisen as a result of the obesity. 

Endocrine Factors. — One of the most regrettable practices in medicine 
is the attempt to diagnose numerous cndocrinologlc aberrations by means 
of slight variations in distribution of body fat. These elaborate classifica- 
tions into tjTMjs have little or no basis in controlled investigation and are 
usually misleading. 

Pituitary Body —No definite pituitary obesity has been proved. Cush- 
ing’s disease now seems to be associated more closelj* with the adrenal 
cortex. The posterior lobe of the pituitaiy has been implicated because 
some have expressed the belief that an excess of the antidiuretic hormone 
way cause obesity by retention of water. We are acquainted with no 
experimental studies which have produced obesity in animals or human 
beings by the injection of pltuitrin, a simple proof if this theory had any 
basis in fact. Recent experimenU have suggested tfiat the pituitary gland 
may regulate fat deposition tlirough the lactogenic hormone. This awaits 
confirmation. 

Thyroid Gland . — In myxedema and bj’polhyroidism without myxedema, 
there is no increased incidence of obesity. 

Adrenal Glands . — Hyperfunction of the adrenal cortex may result in 
Cushing’s syndrome. In this condition there is frequently an increase in the 
total amount and always a characteristic distribution of the adipose tissue. 
Restriction of diet in Cushing’s syndrome will cause loss of weight as in 
any other obese person. 

Pancreas. — ^True hyperinsulinism (that due to a functioning islet cell 
tumor) appears to cause obesity by means of an increased appetite which 
depends upon pronounced hypoglycemia. It has been shown in animals that 
increased appetite results during insulin therapy only if the hj-poglycemia 
approaches shock levels. Obesity is mentioned as a sjmptom of the func- 
tional hypoglycemia described by Rennie and Howard, but not of that 
reported by Alexander and Portis. In well-developed obesity, hj-pergly- 
cemia rather than hypoglycemia is considered characteristic. Therefore it 
seems probable that hypoglycemia plays an unimportant part in the 
production of obesity. 

Gonads . — ^There is no definite proof that the gonads have significant 
effect upon the amount of fat in man, although they may influence its 
distribution. This contrasts with the effect in animals in which castration 
IS frequently used as a means of increaring the deposition of fat. 
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Pineal Body. — The evidence is inconclusive tluit Uie pineal body has 
any influence on fat deposition. 

Genetic Factors. — ^The I^urence-Moon-Bicdl .syndrome consists of 
mental deficiency, retinitis pigmentosa, hypogenitalism, obesity and 
polydactyly and appears to be inherited in a recessive manner. The Mor 
gagni-Stewarl-Morcl syndrome is jwrhaps better called “liJT) rostosis 
frontalis inlema” and is inherited in a dominant manner. It is mani ested 
almost invariably by internal hyperostosis of the frontal bone and head- 
ache, frequently hy obesity, impotence, amenorrhea, benign hypertensive 
cardiovascular disease, hirsutism, psychosis of indefinite nature or psycho- 
neurosis, fatigability and weakness; and sometimes by disturbances in 
olfaction. Bell’s pals}, diplopia and amblyopia. Headache is so constant 
that this diagnosis should be considered in all patients complaining of 
cephalalgia. In neither of these disorders is there good evidence of endocrine 
dysfunction or of a disturbed fat metabolism nhich might c.iuse obesity. 

Gurney found that obesity is much more frequent in some families than 
tn others. Experiments with the yellow mouse have demonstrated a form 
of obesity nhich is inherited in a Mendelian manner. However it remains 
to be demonstrated whether the gene or environment is tlie more important 
factor in human obesit}'. While at present we cannot slate definitely the 
uuportance of heredity in obesity, we can emphasize to the patient with 
fat patents that he will respond to Ircalmenl in exactly the same way ns 
will a person with parents of normal weight. Such a patient should be told 
that fat is )M8i as dangerous to btm as to anyone else and that the fact that 
his parents ncre fat cannot be used as an excuse to avoid the necessary 
corrective measures. 

Constitutional Abnormality of the Adipose Tissue.— .Vn abnormal avidity 
of the adipose tissue of the person “predestined” to he obese has been 
postulated and named “lipophilia.” No proof of this exists. An entity 
knowTi as "progressive lipodystrophy” char.acterized by wasting above the 
waist and obesity below is poorly understood and the emaciation appears 
to be the significant pathologic aspect of this condition. 

Dctcum's disease, or adiposis dolorosa, is a .syndrome consisting of tender 
and painful fat nodules in a patient partly disabled by weakness and psy- 
choneurolic symptoms. It has not been cstahlLshed as an entity and nothing 
of certainty is known of any cause or pathologic physiology'. 

Disorders in the Use of Energy, /^ceasire ffojtro-intMb'Hol absorption - — ■ 
This has J>con disproved in experiments which show that obese and normal 
persons absorb the same proportion of calories, nitrogen and fat from 
their diet. 

Rtdlic OlesUtj. — Oliesity due to inactivity and a dimmished output of 
energy means that liie appetite mechanism has failed to adjust the appetite 
to the cnerg}- rc<iuiremcnla. 

Increased Efficiency oj the Obese in Doiny n’orA-.~AclualIy the obese 
jicrson has a decreased mechanical effidency and expends extra energy in 
doing the same amount of work- 

Abnormal Hespiratory The respiratory quotient and its 

vagaries h.avc Ixicn intensely studied for clues to the cause of obesity but 
no significant deviations have been found. 

Erducetf Speci^c Dynamic Action.— This abnormality has not been 
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demonslraleil in obesity when the specific dynamic action is calculatc<l 
properly 

Negalkc Phase of Metalolisni. — ncmliardt thought lie had discovered 
a lowering of the metabolic rale to less than the basal rate after exercise 
or eating which was peculiar to the obese and cffectctl an economy of 
cnerg\' which explained tlic development of obesity This hypothesis was 
disproved by ^Yildcr. 

Luitiskonrumj^ion. — ^Tliis was a device postulated by Grafe and Graham 
to explain why the normal iwrson did not get fat The normal person was 
thought to undergo an acceleration of metabolism after eating which 
consumed excess food. An absence of this phenomenon was suggested as 
an explanation for obesity. Tlus theory was disprovc<l b> Wiley and 
N'ewburgh. 

KelosLf . — Ketosis in fasting olicse patients has been studied for clues to 
the origin of obesity, hut no consislcnl abnormalities have been found 

Wafer Refention. — Water retention h.as been suggested as a primary 
cause of obesity. In the absence of pitting edema it is doubtful whether 
any largo accumulation of weight could take place from water retention 
alone. 

TREATMENT 

There are no absolute contraindications to reduction of weight. A niim* 
her of conditions in which reduction had best be done slowly anti perhaps 
only when the patient is grossly obese arc active or rocently active tuber- 
culosis, active peptic ulcer, gout, cirrhosis, Addison’s disease and chronic 
ulcerative colitis. All of these conditions, except gout and peptic ulcer tend 
to cause loss of weight so that the incidence of olwsity in patients who lm\e 
such diseases is low. It should lie remembered that a properly ilcvised 
reduction diet is often more nearly ideal for the therapy of the patient's 
condition than is the diet which is unrcstrictw! in calories and which is 
selected by the patient himself after a few general directions given by the 
doctor. 

One should be particularly certain tlial all essential foods are present 
in diets of children and pregnant women. Old age, hypertension and 
coronarj- artery' disease arc certainly no bars to reduction but rather are 
urgent reasons for it. 

Diet.— This is the most important measure in weight reduction There 
IS fairly good agreement that a reduction diet should contain an adequate 
*>i^Pply of protein (1 gm. or more for each kilogram of hoily weight), a 
minimum of kat and enough c,irbohydrate to prevent wasting of protein. 
Such a diet permits the loss of large quantities of adipose tissue with little 
or no wasting of the protein slructures of the body. Multiple vitamin 
supplements are advbable. It is advisable to add sufficient skimmed milk 
to the diet so that the patient does not require added calcium which, in 
the fonns ordinarily prescribed, arc poorly absorbed. The cjiloric content 
of the diet should be low enough to insure a definite weight losS and high 
enough to permit the inclusion of essential food materials. Such diets will 
provide a range between GOO and 1,500 calorics and the selection of the 
diet should depend upon the physirian’s estimate of the situation. Space 
prevents publication of diet lists in this article, but rcprcsenUilive diets 
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may be found in the following references and in a monograpli by Ityncarson 
and Oastmeau now in press. 
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is followed carefully and occasional determinations of the basal metabolic 
rale arc made. 

Other endocrine preparations have been used without effect in obesity. 
A few of these have been posterior and anterior pituitary extracts, ovarian 
e.xlracls and estrogens. 

Aniphetamitie and other symp-athomimetic amines have been used as 
metabolic stimulants and as depressors of the appetite mechanism. It is 
probable tliat sufficiently large doses will cause a true depression of the 
appetite, but it is also likely that an elev’ation in basal metabolic rate and 
blood pressure lasting for several hours will follow. Because this effect 
probably will not be detected if the basal metabolic rate is determined in 
the morning twelve or fifteen hours after the last administration of the 
drug, many authors report lliat amphetamine has no effect on basal 
metabolic rate. 

These amines share with all other medications the fault that they divert 
the patient’s attention from the diet, the most important factor The use 
of amphetamine in obesity, within such limits as may be necessary to 
produce a reduction of appetite of the individual, has been approved by 
the Council on Pharmacy and Cheroblry of the American Medical 
Association. 

In all fairness it should be added that many physicians are more entbusi* 
asHc regarding the use of these drugs than are sve and they may be correct. 
More controlled obscrs'ations are nccessaiy' before conclusions are reached. 

Dinitrophcnol is ineffective without diet limitation and its toxic reactions 
have caused its use to be stopped. 

Belladonna has been used but the results are not conclusive. 

Diuretics may give the physician and patient a false sense of achievement 
by causing the excretion of a few pounds of water. 

Salt Restriction and Heat Treatments Which Encourage Perspiration.—* 
These arc effective in much the same manner as diuretics. They are of no 
real value, all weight loss by their agency representing only water. 

Exercise and Massage. — ^These have no effect on local deposits of fat. 
Exercise is a relatively ineffective means of using energj' and vigorous 
exercise is not wise in most obese patients. 

Surgical IMeasures. — Procedures by which large amounts of fat have 
been removed have not proved practical. 

SUMMARY 

Obesity is one of the most pressing and dangerous health problems we 
face today. Much can be accomplished to improve the health of the general 
population by a vigorous effort to encourage the obese to reduce. 

The development of obesity seems most frequently to depend upon a 
derangement of the appetite control mechanism. Circumstantial evidence 
fuggests that this mechanism may reside within the hj'pothalamus and that 
>ls functions may be considerably modified by the cerebral cortex. Obesity 
rnay result from the inheritance of an appetite control center which demands 
n>ore food for satiation. On the other hand, Uie important factor of environ- 
ment cannot be ignored. Cerebral cortical function in the form of neuroses 
•nay modify the more automatic appetite control mechanisms. 

A few unusual forms of obesity are recognized. The postencephalitic 
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specimens. It becomes necessary, therefore, for him to keep familiar 
with certain diseases of the skin, especially those of neoplastic or granu- 
lomatous nature. 


THE isiodehn surgical pathologist 


In the practice of modern surgical pathology the pathologist, in order 
to render efficient sersdce to the patient and the surgeon at the time of 
the operation, must have at his disposal a laboratory equipped to make 
frozen sections of fresh tissue for microscopic examination. Such a lab- 
oratory should be so situated that it is easily accessible to the operating 
rooms. In hospitals where operations are numerous and various, the 
pathologist often has to be ready to determine, if possible, while the 
patient is on the operating table the pathologic nature of tissues removed 
from different parts of the body. In the microscopic examination of tissues 
the pathologist has to be very careful and at all times exercbe good judg- 
ment as his findings not infrequently determine whether a conservative 
or radical operation is to be performed. If the pathologist is ill doubt as 
to the true nature of a fresh speomen of tissue after making a microscopic 
examination, it is always best to defer the diagnosis and fix tlie tissue 
preparatorj’ to making fixed frozen sections, paraffin sections, or celloidin 
sections, according to the choice of the pathologist, for microscopic ex- 
amination. If after careful microscopic examination of the fixed tissue 
se^oiu the pathologist is still unable to decide whether n given specimen 
IS benign or malignant, it is best to caU it benign and, if practicable, ask 
for another specimen. In other words, as far as malignant neoplasia is 
concerned, it is generaUy better to make an error of ombslon than one 
of commission. 


Ihe day is passing when the surgical patbologbt can do full justice 
0 tie Pat^t by simply making a diagnosis of carcinoma, sarcoma and 
so forth. Ihe modern surgical palhologbl b supposed, if possible, to 
determine the tj-pe of malignant neoplasm with which he is dealing, 
indicate Its numerical microscopic grade of malignancy and, when prae- 
ucame, to determine to what extent the neoplasm has spread by direct 
mvasion, metastasis or both. It goes without saying that some neoplasms 
“°J‘fferentiated and hence highly malignant tliat it is practically 
m^ssible to make a diagnosis other than a malignant neoplasm, grade 
-IS tliA ^ade of a malignant neoplasm arrived at 

bioTfsv nT-^nf I* “icroscopic exaltation of specimens removed for 
infliirnro In ^ ^ ^ ^ow^ Carcinoma of the lip, for example) may 

c^e TcM n degree the therapeutie procedure in a given 

“ cspeciaUy noticeable in the treatment of carcinomas 
mtholoS;t TT’ T" Furthermore, the surgical 
Sbe a£ ; ? ^'°“eh It IS out of his field, now b supposed to know some- 
A »' '-.riou. malignant noopksmJ. 

onltSTn ■ntntqnenlly caUaJ on at the lime ol an 

Se ot iLl ■ “f "eoploam to deletmine whether the snrgeon's 
ole Iw, 7 “ Thia « very important, a, the 

S m r“ 7““ ”','’"'°""“* “P^Uon wouIJ be detealed if a 
K ““i;’™ ll>»l™ld Imve been removed if detected 

at the time of the operaUon is left in the patient. 
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\^licn I referred to the cncpoachtnent of the w orfc of the surgical path- 
ologist on that in another field, I did not mean the field of postmortem 
pathologj', jvilh ivJiicli he is clo^sely allied; hovrever, 1 did mean for the 
most part although not entirely that branch of clinical pathology known 
as “mycology ” Pathologists throughout the country are more or less 
familiar with such diseases as actinomycosis, blastomycosis and torulosis, 
and pathologists, especially in California, arc familiar with the disease 
commonly known as coccidioidal granuloma. However, I should like to 
call attention to the fact that diseases are cropping up in this country 
now with n Inch most surgical pathologists are not fam liar, despite the 
fact that some of them at least may be common or fairly common in other 
parts of the world. I am referring to such diseases as histoplasmosis, toxo- 
plasmosis, mycetoma or Madura foot, rhinosporidiosis and sarcosporldiosis. 
The surgical pathologist in this countrj' should not he ©.Ypected to become 
an expert in the diagnosis of these diseases, lie should acquire enough 
knowledge about them, however, so lliat he will promptly realize when 
he encounters one of them that he will need the assistance of someone 
familiar with such diseases in order to make a correct diagnosis. 


EARLY AMBULATION IN POSTOPERATIVE CARE* 

EDWARD S. JUDD. Ja. 

My personal interest in getting patients up early after major surgical 
procedures was stimulated during a parWime assignment at a state 
hospiLil for the care of insane patients. At that time, throughout the 
United Stales, the routine plan of immobilization of the surgical patient 
for a period whicli usually lasted at least ten days w-as very much in vogue. 
Obscr\’ation on some of these insane patients at first was very startling. 
VNTien I made rounds I was surprised to note that patients who had under- 
gone gastric resection or operations of similar magnitude on the previous 
day Were up and about in spite of the very strict orders that they were 
to remain in bed. The attendants at the institution assured me that they 
had learned that there was no particular reason for applying restraints 
to these patients as they all appeared to do equally well whether they 
were up or not. I soon learned to omit all strict orders for immobilization 
and was gratified to see bow well the patients withstood what appeared 
to me to be a rather radical pn^am. After noting that there were no 
deleterious effects, I extended this type of routine in a limited manner 
to patients in other hospitals. I very quickly adopted it on a wide scale 
and have been most enthusiastic about it ever since. 

My early conclusions appeared to be supported by observations made 
after operations had been performed on children. The children appeared 
to react in a satisfactory manner without any particular restraints. In 
* tbslract of paper read at the meeliog of the PostcMduate Medical Assembly of South 
Texas, Houston, Texas, December 1 to S. 18*7. 
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fact, if they are allowed to become ambulatory when they wish, there 
seems to be an automatic mechanism that gets them out of bed at a vcrj- 
natural time. Certainly, no harmful effects have been noted and there 
appears to be no logical reason why a similar situation should not prevail 
with their elders. 


REASONS FOR EARLY AMBULATION 

In any program as contradictorj' to the old teachings as early ambula- 
tion appears to be. the features might be divided roughlv into two great 
classes— first, the hopes, and second, the fears. The most important of 
the hopes that surgeons held was that of overcoming tho ever-present 
threat of venous thrombosis and pulmonary embolism. For some lime, 
m the early posto^rative cate of patients who had undergone major 
operation,, . had been the practice, on sonic of the snrsical service, at 
n ■ .i . T’ ll'yroid extract several times n ilay in 

oT ''1'^ . I'eripheral circulntion and mainUiin 
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especially in hospitaU throuehint ^r“‘""'»‘"™''d“ryho,piUl3. 

acquired in this manner has'been nut to Tlffi""”' f"(»rmation that I 
In cases in which a maior ahrlnm:,, i practical use. 

nuoa! operation has been performed, 



UlRI.Y AMUCIJlTION IN POSTOrER^TIVE CARE VTU 

llie patients are pcrmittctl to gel out of be<l as soon as thej desire to do 
so. If thev f\pcricnce any diflicuUy in micturition, they are cnrouraged 
to get out of 1)C«J on the evening of the day of operation On the day after 
operation, tlioy are ndvisc<l to gel out of bed at least for a ew minu es. 

At first, I cmploved a gra»lu.-il program which consisted of having the 
patients niisc themselves gently to a sitlmg postlioii and then dangle 
their legs over the edge of the be«L This program later nas liberahzed and 
the patients now arc permitted to get out of bed immediate y. ej 
not urged to gel out of bc«l until they are willing to do so and 
are certain that early ambulation will not do any harm. ar pa le 
and patients uho share rooms with other palicnls almost invariably get 
out of bod much earlier than do p.HionU who arc m private rooms this 
probably is due to the element of competition. After t^he patients are up. 
a fixed routine is not followwl. In the average case, the physical activi j 
nill be regulated automatically and the patients are permitted to be up 
as much ns thev desire. , . 

AUhouglircrctionsulurcareno loaBcr UM<i by surgeon, they 

,U11 luuy be employed to good ndeanlagc. especially m the “ 

incUiona made at the aito o( previou, ncsions and m caae, 
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a large number ot patient, «bo have been treated m this manner have 
been the same as Iho.e of many other authors. Certainly, there ‘“J “ 
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date The uatieots have been able to use the bathroom lor elimination, 
whicii has been an important psychologic factor in their "“''jy. uc 
ot the conslipatioa and distention which occurs 
tribntable to the reluctance ol patients to use the bed P“ 
day. alter the operation. Gastric retention, ^ ocoumd , ery 

frequently alter operations on the npper part of the “bto “Id^ <s 
observed in case, in which early ambulation is used. Tb' me|denee o^ 
postoperative urinary iulectlon also has l^n ‘l,e 

rathet obvious advantage ol early ambulation smee 'be Pa‘‘e”ls a e able 
to emutv their bladders and prevent unaary stasis wh ch lonnerly leu 
to seconLy sepsis. The amount ol time and j>P“^ ‘I;" ^ " 1 

the nursing staff makes this advan^ alone well " ”"b ” 
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Hate. The economic aspect of such a situation is very obvious and in this 
day and age it is ot tremendous importance. 
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THBOMBOSIS AND EMBOUSAI 

A study of a large number of cases of postoperative venous thrombosis 
and pulmonary emboUsm has proved that definite statements cannot be 
made regarding the value of early' ambulation in reducing the incidence 
of these complications. It orlginaUy was hoped that this form of treatment 
irould cause an appr«iable decrease of these serious complications. The 
effect of early ambulation on these complications apparently has not 
t n!! ereat as surgeons had hoped that it would be. This observation 
has been confirm^ by Havdin. The fact remain, that surgeons who are 
using early ambulation still are observing thrombosis and embolism. 

CONCLOSIONS 
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SUIlGICAh USES OF POU-rilENE: AN EXPERI.ME.NTAL STUDY* 
Jonx It. CRIXDUV fpank c. Manx 

appea'rstobiwertSed'hv'S^li^t “ 

sue^rt'"ea^!Sarr„‘b;Sd°V,^ll '‘r- 

<Io not readily clot in these tuW UTnpbaUcs. Blood and lymph 

polytt‘„\'Tuw"haTelS.n u’^ •urpeally excUed dura and 

monkeys, Xo timlwirahle ertci' u tubes in dogs and 

l>«‘n notcil during an obsetratlon iJ”* clTects have 

•Molded IwlvUiene fnlal 1 * . .'’tar. 

and obslructt^d common ducTL n nomial 

a htUe more than a jear that some During the pcnwl of 

dogs have had no signs of obslntrftxa». «n place the 

have shown no rf’ Wn'ingS'ndL'''' •’» 

of a it^e;::'if\rcl^"and -action 



MBDIC«. 1.DUCATIOS 


781 


main bronclii, in a series of dogs. No significant local reaction and no re- 
tention of secretion caudal to these lubes has been observed, even in dogs 
that have now had such tubes for one year. 

Two-piece molded polythene tubes have been used in a series of dogs 
for anastomosis after resection of the lower part of the colon. Tubes have 
been passed, during defecation, in about a week. Leakage at the anas- 
tomosis and stricture of the bowel have not occurred. 


MEDICAL EDUCATION* 

DON’ALD C D VLFOUll 

The ne«l for expansion of mciHcal schoob and hospiUils has been brought 
about because mwUcine and medical science have advanced with such 
bewildering .swiftness that this past decade has been one of the most 
amazing eras that has ever been recorded in medicine. In this short 
period have come discoveries which have sa\’ed millions of lives* the 
antibiotics, the magic of ebemolherapy and of radioactive substances, 
dramatic advances in vascular surgery and a host of other spectactilar 
achievements in all fields. In this forward march of medicine, one common 
factor has been obvious, namely, that research and experimentation in 
the basic tnwllcal and physical sciences has been the basis for these ad- 
vances. The pattern of applied research In medicine has been so generally 
accepted and so productive that it is not surprising that all great medical 
centers are embarking on extensive programs in the development of 
m«lical research with the prim.ary puqiosc of integrating this with the 
belter care of the sick. 

All of these projects are cvi<lcnce that medical schools realize they are 
seriously lacking in the facilities necessary to take advantage of what 
has been achieved in the recent past, and it is for this reason that the 
status of medical schools assumes such significance in relation to the 
general objectives which are being followed in great medical centers 
throughout the world. 

Those who have had an opportunity of visiting Great Britain, Scandi- 
navia and other parts of Europe in recent months have been amazed at 
the ability of men in medicine to re-establish their research actixnties 
quickly, particularly in those centers which held a high pl.ice in medical 
science before the war. In this country ambitious plans are under way 
in many institutions. This world-wide effort to advance medicine and bring 
better medical care for the people of all nations constitutes a great chal- 
lenge to America. 

It has become important, because of adranccs in medicine in recent 
>^ars, that the medical schools greatly expand their facilities for teaching 
the art of the practice of medicine and for investigation into the causes 
and the cure of those conditions which still are not completely understood. 

, , -^bridg^ent of paper read at the meeting of the Chicago Aasocialion of Conicuerce and 
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The real problem confronting mescal schools today in meeting their 
responsibilities is in the great increase in the cost of medical education. 
Studies made by the American Jledical Association liave shonm that 
SiS.QOO.OOO ’Trill be needed to operate the medical schools of thb countrj' 
in the coming year. Of this sum, students' fees will pro\*ide no more than 
$12,000,000. The remaining $31,000,000 will be obtained from income 
from endowments, general university funds, appropriations from lav 
funds, gifts and similar sources. The fact that only 2S per cent or less 
of the total cost of undergraduate medical education next year will be 
met by students’ fees is impressive evidence for the frequently repeated 
statement that income from tuition provides but a small fraction of the 
financial support required by meiUcal schools. 


TREATMENT OF ALLERGY TO INSULIN WITH DIPHENHYDRA- 
MINE HlDROCnLORIDE: REPORT OF TWO CASES* 

>nLO T). LEAVITT and CUFTORD F. G.ASTLNTAU 

Two cases in which allergy to insulin cbaractcrued by generalized 
urticaria was exhibited have b«n reported. 

Studies conductc<l reveal that, in tbe»e two cases, benadryl (diphen- 
h>(lraminc hydrochloride) Lavorahly modified the dermal sj'mptoTns of 
llic nllorgic slate and affonicd u .satULiclory method for treating .such 
sjTnptoma. 

In the light of these results it noiild seem desirable to have a solution 
of benadryl available for parenteral ailminislralion. Such a solution might 
lie elleclive in the treatment of loc.alize<l allergic reactions to n number 
of injected subslanccs, stieh ns liver extract, hormones, drugs and scninis 
as well as to insulin. 


USE OF ANTnilSTA^llNlC DRUGS IN TREATING PATIENTS 
ALLERGIC TO LIA-ER EXTRACTf 

iT\npo\ 51. CAiui\F.n AMscatJS .a koki.sciik 

It is orcastonally necessarj' to administer extracts of liver to patients 
«-nMlivc to this siib-,Lsnce. The osenlual features in twentv cases in 
wliiUi allergic rc.iclion.s rcsullwl fn«n the jurenteral usi- of conccnlratctl 
In er .extract sM-rc sludictl. In eight recent eases tlie combine*! ti<c of 
niililiisUTmnic drugs and liver extracts has prove*! helpful in the dilution 

• AUtniA ft T>spfr r.iVAi.lir.1 in lull in Oie Arrius-n nf Tntfn*«l M«t!rinr. SO-e71-4SO 
(Aii< ) 19t7. 

t AUtnet *.f p«prr puUi.hrtl in lulj in ibe JotiniAi nf .Allrrey. (In prrw ) 
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of this problem In only Ino of these eight eases have untoward reactions 
necessitated the stopping of iiarentcral administration of liver cvtract. 
One was in a patient whose allergic manifestation was that of atopic 
dermatitis Pyribcnramine K being successfully used in u similar program. 

Tile other case was of particular interest. This patient tolerated injec- 
tions of liver for five >cars and became sensitise comctdenlly with earlj 
manifestations of Addison’s disease Scnnitivily to histamine has been 
definitely shown to be alTcctcd by the aslrenal cortical function Adrciial- 
ecloniy or hypoplnsectomj , allowing adrenal cortical atrophy, in guinea 
pigs or in rats will greatly decrease the minimal lethal dose of histamine 
for those aniuials. llcplaccinenl therapy by extracts of adrenal cortex 
will allow the natural resistance to histaimiie which in the rat is high, 
to assume essentially normal stiIucs. With these facts in mind it is apparent 
that the ilc\elopinent of Addison’.s disease may have contributed to the 
sensitivity the patient manifcstcil to llic Injection of liver extract. Bringing 
the Addison's disease under control likewise may have contributed to 
his improved tolerance to extracts of liver subsequently administered. 


LABORATORY ASPECTS OF CERTAIN TROPICAL DISEASES* 

TnO\f.\S 11. M\G\Tn 

The world-wide dispersal of members of the American armed forces, 
«nj particularly their relation to the tropical zone, has stimulated a great 
deal of thought and discussion concerning the possibility of the implan- 
tation of exotic diseases into the Unilcvl States. The evidence now available 
indicates that this threat has not been, and probably will not be realized. 
However, because several hundred thousand Americans were personally 
exposed to diseases which are either absent from or rare in this country 
and because the airplane will increase traffic throughout the world, it is 
necessary that phj sicians constantly be on the lookout to detect and treat 
diseases which are, to a great extent, new to them. Since, for the most 
part, these diseases can be diagnosed with absolute assurance only by 
laboratory procedure, it therefore will devolve on clinical pathologists to 
make the final diagnoses; it is hoped that the anatomic pathologist will 
rarely be needed. 


VIRUS AND RICKETTSIAL DISEASES 
A fairl}' large number of virus and rickettsial diseases were encountered 
in the anned forces; however, few persons, if any, arrived on these shores 
still suffering from these diseases. Kpidemic typhus was most feared but 
't is not usuallv found in the tropics unless at high altitudes. The rarity 
''ith which it occurred was highly significant. In the diagnosis of the con- 
dition and its related infections, endemic typhus and scnib typhus or 
tsutsugamushi disease, the lalioratoiy can contribute to the diagnosis by 
• from the Texas SUte Journal of Medicine (Aub ) U>‘8. 
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a test of the ability of the s^m to agglutinate certain strains of bacteria 
of the genus Proteus. In epidemic and endemic tj^ihus the serum of the 
patient frequenUy agglutinates Proteus OXlf). ■n-hile in scrub tvphus 
the serum agglutinates Prote^ OXK. Weak cross agglutination is some- 
times present but the most significant finding is a rising tiler during the 
co^e of the disease. Because in Roctj- JlDuntiin spotted fever and 
e^^ic ti-phus there is usually a positive agglutination test with Proteus 
U\19 one must be on guard to learn whether the paUcnl forraerlv had 
one of the^ dishes « a result of wUch he still has a positive agglutination 
test Marked mtersUtial myocarditis is always present in scrub t^^)hus 
when death is due to the disease. Complement fixation has recently been 
mccesrfuUy used by Irons. Murphy and WoUe in the diagnosis of Q. 
fever, but the test is not easy to perform. 

^ ^agnosb, from a laboratorj* standpoint, of diseases of a-inis origin 
faciblies not usually available. Thus the specific 
and yeiw /e,-er involve use of 
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in lliin Olins in order to identify the species. As a rule the thick smear 
represents a concentration of at least 100 times that in a thin smear, 
and eramination of one hundred and fifty fields, which can be done in 
three to seven minutes, ■nil! furnish an adequate basis for reporting the 
slide negative if plasmodia are not found. 

^’I'hile the details of the method may be had by consulting the numerous 
papers on the subject, it is important to note the great stress laid on the 
matter of clc.-inliness of the slides and on the facts that several drops of blood 
should be used and that the nrea covered by the blood should be not 
greater than about 1 cm. in diameter. After thorough dr^nDg, the slide 
should be stained in an aqueous solution of stain which will lake the 
erythrocytes during the staining process. The stain of choice is Giemsa’s. 
A description of the best method of preparation of the solutions may he 
found in a paper by Hoe, Lillie and Wllcor. 

All investigators have indic.'itcd, in various references, that the most 
disappointing accident that may happen in use of the thick smear method 
IS the failure of Ifie smear to stick to the slide. They imply that this catas- 
trophe is caused by the use of dirty slides, contact of the slide with the 
patient’s skin or staining before thorough drying. Several methods have 
been proposed for the actual making of Uic smear but no one implies that 
this phase of the procedure is a critical one. Thus, some use a toothpick; 
others, like Krauss, “with the corner of another slide spread the drops 
of blood to the size of a one cent piece by describing centrifugal circles.” 
As a matter of fact, this is the critical stage in the process, and unless 
the blood can be made to adhere to the slide there is no value in the method. 
It is best to stir the blood well with whatever instrument is used so that 
the area of the glass under the drop is thoroughly vet with the blood, 
hrauss* method is excellent for this purpose and, i! energetically carried 
out, Skill help to throw the infected cells to the periphery to which the 
search can be limited. Just what factors are involved in causing the blood 
to slick to the slide are unknown but whatever they are, the process of 
stirring accomplishes the result. 

Hather recently a number of papers have dealt with precipitin and 
complement fixation tests in which antigens made from plasmodia of 
animals other than man are used, but at present no such antigen is avail- 
able for any use other than that for restricted investigative procedures; 
the thick smear is still the method of choice for routine use in diagnosis. 

LCISILMANUSIS 

One ol the diseases which occurred in limited incidence in our armed 
forces was leishmaniasis of the cutaneous variety. In typical cases a smear 
made by scraping the edge of the ulcer will reveal the Ijiiical Leishman- 
Donovan bodies if stained with one of the standard Horaanovsky stains, 
m relatively long-standing cases and io those in which secondary changes 
due to bacterial invasion have taken place, it is best to resort to a cultural 
^^hod as Outlined by Packchanian. 

. Sterile meat infusion agar, which contains 1.5 to 2 per cent of agar-agar, 
js cooled to 45®C. and about 20 per cent of dcfibrlnatcd rabbit’s blood 
IS added, mixed well, poured into test tubes and allowed to solidify in a 
slanted position. In order to obtain a lai^e amount of water of conden- 
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salion, that is, about 0.5 c.c. per lube, the (reshly prepared lubc.s 0 / luerliun. 
are first refrigerated for several hours and then warmed at room tempera- 
ture. After meubahon overnight to assure their sterility, the lubes of 
medium are stored m the refrigerator until ready for use. 

u conlamlnaUon of the cultures with bacteria and 

mo ds. the lesions are pamted with tincture of iodine and. after removal 
of the excess of .od.no uulh uloohol. from 1 to 2 c.c. of sterile irolouic 
solid on of sodium chloride is injccled into the bordering inlliimcd rone 
a neul 5° ‘t' dlc™ center of the lesion. It is desirable to use 

Ihrrolulion" '"r* d-n ' “j"''™ mJ l- introduce 

hLi ter a f ^ different parts of the inflamed margin. Immediateli- 
of “““* T “I’'-'''”®' ty MpitaUon and each sample 

Thfinoe^el . r “ ““"'“‘“I “‘o separate tubes of the medium. 
b^bontos"r “"d Iscpt at room temperature 

SmL'rs SdtT forllagellales. 

enlUimd br^te I" '»■« ““d ■>' H-c P«Uenl may be 

made from the bone m de^nbed or smear preparations may be 

be made. One ahouU b, o?™^d l' “'‘P 

one be confused hv ft, S«ard m examining smear preparations lest 

greatly resemble Lebhmonf Histoplasma. These latter organisms 
these two forms. ^ mistaking 

T, . , . FOARUSIS 

traded filariasiTduring ie S*r t^Uh ® patients who con- 

study of the blood of^ these DalicnlVbn ** 

These organisms annnrii-<vl • ^ n** ® view to finding microfilaria, 

ever, if Srarfs„"tSdTL"r’^r !" 

diagnosis can be matin i< c j- filanasis the only way a positive 

by biopsy or bv findiiic lit/ •" 'cf orgsanisrns in a l^-mph node 

genog,;,^ Sot t T,’*" Oec.islonnllv a remt. 

If the infection istheat » » lymphatic plesns 

capillarj- blood, cither “ min,!? „ "'“y be seen in a timp of 

Iisctl in the diagnosis of Tniltr;« * The thick .smc.ir technic 

of licing Wnchercria hancrofli orgindiim is suspcctc<I 

and Iwfore 4.00 a. m If .1.' f^ould be taken after 10:00 p. m. 
The liesl method of procediirt. 1 Jhin smear method is to lie used, 

the daytime acconling to tliP f'^u ^ venous blood Lnken during 
Withtlraw « ^oll?«ing method: 

lubes lihich contain 1 per c^nt s^h «|wa!ly into two 15 c.c. centrifuge 
vigorously; this is the ininorf.,«» ““on of acetic acid. Immediately shako 
are not vigorously shaten ttic the procedure nnd if the lubes 

The tubes are ccnlrifugS It completely laked. 

nalant liquid is decanted and tl “»nutcs. the super- 

scope. and the sediment is examined under the micro- 
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During llic pnst six or £c\en years a number of paj)erb have appeared 
relative to the use of skin tests for the diagnosis of filariasis The antigens 
Lave been made from various microfilaria obtained from animals, the 
most txiinmon one lieing Dirofilaria immitis from tlie dog as described 
by Saunders, Dinneo and Jordan, lliesc antigens have been reported to 
give a high percentage of positive reactions m persons sufTenng from 
filariasis; liowcver, the status of these tests is still obscure All the general 
objections, tvell known with reference to skin tests as diagnostic pro- 
cedures, apply to the skm lest for filaria and, in adilition, there is evidence 
that these sjiecics give cross reactions \silli eacli other. Tor example, 
.antigens made from Dirofilaria immitis gise almost as high an incidence 
of rc.tctions in persons with onchocerciasis {lloziccvich and associates) 
as do antigens made from Onchocerca vol%*ulus. The verj fact that an 
antigen made from Dirofilaria iininitis is nscil to diagnose Wucherena 
bancrofti should furnish evidence enough that caution is needed in inter- 
preting the results of these tests. 

Onchocerciasis can, vith certainly, be dwgnoscd by finding the worms 
in the tumor, which is readily excised, or by finding them in either fresh 
slbers of skin removed from the f.ice and presscil out between slides or 
in stained sections of the skin. 

ENDAMOEDA HISTOLYTICA 

One of the most important laboratory dlignoscs with relation to tropical 
diseases as well as to those of the tcinpcrnle lonc, is that of infection with 
EndamoeKa histolytica. In spile of the numerous articles wliich have 
been published siith reference to diagnosis by cultures and complement 
fixation, direct examination of the stool remains the .standard and only 
practical procedure available. 

Jf the patient is having loose stools, most of the amebas appear m the 
tropliozoite stage: however, if the stools are formed, a dose of Lpsom 
mIU will assure that the motile form will appear. The advantage of ex- 
amining stools after the administration of sails is that It is necessary to 
examine fewer stools in order to find the Protozoa. Thus, in a large senes, 
after administration of Epsom salts examination of a single stool will 
jield positive results in about 75 per cent of cases, while e.xamination of 
three specimens from a patient svill yield positive results in upward of 
06 per cent. It formed stools are examined, a single stool will yield positive 
l^ults in aliout 30 per cent of eases and it will require at least ten stools 
' »n order to approach a 90 per cent yield. Dientamoeba fragilis is especially 
di^cult to find in formed stools. 

Because the cysts are found in formed stools one .should use tiic zinc 
sulfute flotation method if it b necessary to concentrate the cysts. Ihe 
technic is as follows. 

Prepare a 1 in 5 suspension of formed fecal material and tap w-uler. 
Idler through four Layers of gauze into aTS by 100 mm. lube until the 
lube is about half full. The amount of filtrate will be approximately 4 c.c.. 
but the amount needed will depend on the heaviness of the suspension; 
the sediment after centrifugation should cover the bottom of the tube to 
^ 'if.t’th'of not more than 2 mm. » i . 

Till the lube with tap water to within C nun. of the top. Be careful no 
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to overflow the tube. Invert to mix. Centrifuge one minute at moderately 
high speed. Pour off the supernatant fluid. Repeal this washing two more 
tunes, or until the supernatant fluid is clear. UsuaUv two or three washings 
are sutneient. 

Fill the tube half full with zinc sulfate solution which has a sjiecific 
gravity of 1.180 (the zinc sulfate solution is made by weighing out 331 
gm. of Zi^Oi + 7H: and adding water to make 1,000 c.c. and a specific 
gravity of 1.180). Agitate to mix, but do not invert. 'With a pipet add 
zme sulfate solution to within 6 mm. of the lop of the tube. Do not invert 
the tube. Centrifuge for thirty seconds. 

With a nire loop, bent at right angles, remove 3 or 4 loopluls Jrom the 
surface of the liquid and place on a slide. Add one or two drops of 1.5 
per cent solution of iodine with potassium iodide, cover with a 22 mm. 
square uo 2 coverglass and eiamioe under the microscope. 

btandard tetbooka describe the characteristics of the various cysts 
and Irophozoitra of the five amebas of man; however, it should be observed 
hat three species of mature eyaU. ineludlug Endumoeba hUtoIvliea, have 
o. H.vT'' 'J’ft »t Eudamoeba eoli, at one stage in 

ol tb * four nuclei. It is the morphologic characteristics 

The .“"d t“>t tie number of nuclei that determines the species, 
stools “S requires fresh warm 

chareeteruS ' “ jniaU morphologic details. The wellufescribed 

3«hT Set^xJinn’s fiuid or, if Dleu- 

of choice Is^e sn^ ® <ftfferenbaled, in Bouin’s. The stainmg method 
'“"8 process with iron-bcmatoiyliii. and its 
^oS^St “iLT''®^ Hie newly described short proce?ses(M.sgath). 

soar^L^Tor^T' '»"• ef Hie micrescope in 

to S thl ‘e eever large areas on slides in order 

a maimiGcatton f accomplished by using 

LS wi h a reb '•“r'?"- " “HefePle <» ee'-er the 

Scilm aL,thI |:!:f"®“‘H<.n..he will find that he iiU not cover a 
it is found, ° eeeded to identify the parasite after 

J-J , intestinal worms 

the tronics of persons who have been in 

stool mav reveal the^nres P’oss ex.amination of the 

micularis*and occasionnik niT segments or Erilcrohius ver- 

"omis irill havp fn I i Ascans, The other inlcslinal panisitic 

Strongl Sdes nhlr the characteristic ova or, in 

-ni w oWH^J -T .: V ova are in abundance they 
but if not it will I the stool directly under the microscope 

A gr^at nui n >» a oonecnlration method. ' 

simple seiiimcnlalion \n”n described and range from 

fugalion in fluids of v * Slass to elaborate differential centri- 

lime l«o h.Sc eravities. There arc at the ,, resent 

methods The one 5 I ''’Fich appear to have advantage over other 
oos. 1 He one is knonm as the zinc suUale flotation method, already 
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described, atid the other, acld-elhcr concentration. The latter is simple 
and yields excellent results. 'Fliis test is perfonned as follows: 

About 2 gm. of fecal material is cmulsificil with 10 c.c. of 15 per cent 
solution of hydrochloric acid. The nLitenal is iiltcrcd through two lajers 
of gauze. This will result in the collection of about 8 cc of fluid which, 
after sNiirling, should be poured into a 15 c.c centrifuge tube To this is 
added 7 c.c. of ether and the mixture is xigorously shaken It is then centri- 
fuged for five minutes at a sjiccd of about 1,500 rp.ni. All of the fluid, 
including the fatty plug, is jioureil off, the small sediment is obtained 
with a capill.iry pipet, placed on a slide with a covcrglass and examined. 
Several authors (Hunter, Ingalls and Cohen) liave advocated the addition 
of one of the wetting agents, such as Triton NE, and from their reports 
this would appear to be justified. 

A number of special methods of examining for the presence of intestinal 
worms have been advocated. For example, biopsy of tissue from the 
rectum (Gcib, Slier and Cheney) has !>ccn advocated as a method of 
diagnosing Schistosoma mansoni; also a flocculation test (Brandt and 
Finch) in which scrum of the patient is used with an antigen prepared 
from adult worms and sensitized with lecithin, has been advocated in the 
SRne infection. A rectal scraper (Weller) for obtaining eggs of Schistosoma 
Diansoni has also been devised. These same methods could be applied to 
the study of patients suspected of having Schistosoma japonicum. In 
cases in which an bfcction with Scliislosoma haematobium is suspected 
the urine should be examined for ova and in cases of infection with Para- 
t^nimus the sputum should be cxaininc<l. In examining sputum it is de- 
sirable to concentrate it by treating it first with dilute solution of sodium 
hydroxide and then centrifuging the specimen. 

In order to test the importance of concentrating stools in the examination 
for ova, a series of 580 specimens were examined recently, first by the 
method of simple wet prep-iratioiis on coverglass and then by concentra- 
I'oa by the acid-ether method. The results arc given in the tabulation. 


TABULATION 

CoupABisoN Between Acto-Ctbeb Concembation 
Noxcoxcemration Methoos in Examkation o 
Stools ron Ova or Ittestinal tVoRMS 

Total examioed . . . . • 

Negative (both tnelhods).. .. •••• 

Positive (^th methods, complete agrecDKot). .. ••• 

Positive (both methods, incomplete agreement). . . • 

Positive (conccnlration) •• •• 

Negative (nonconcentratiOD)/ 

Negative (ooncentiation) 1 

Positive (DODConcentratioD)/ 

Times various types ot ova were found (concentration) . . . 
Times various types of ova were found (nooconcentration).. 


Specimens 

. . . SSO 
46S 
. 43 

3 

. 55 

14 
. 123 

. . 69 


[t becomes evident that ova were found almost twice as frequently by 
Jne concentration method as by the nonconcentration method. Alost ot 
these were Trichuris Irichiura and hookworm ova which lend themselves 
particularly well to thb type of concentration. Had the series conUmed 
80 
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more cases of Schistosoma iafection QIathiesoa and Stoll) the ova in 
these cases also would have been found more frequently after concentra- 
tion than otherwise. On the other hand since there is a strong tendency 
for Ascaris eggs to be lost by the concentration method, it is quite ap- 
parent that one should utilize both methods in order to make the maximal 
number of diagnoses. 


SUM.MABV 

The clinical pathologist is the key figure in the diagnosis of tropical 
diseases. He should be thoroughly familiar with the various methods 
available for diagnosis and should remember that examination bv the 
simpler methods yields .satisfactory results; however, these methods 
require skill and experience and if he is to pve satisfactory seixdce to the 
patient, he must perfect himself in them. Repealed examiuaUons are 
often necessary to establish a diagnosis. In the blood, bo<lily exudates 
at f lere are a peat number of objects tliat resemble parasites 

, , * ® gc3 m them life histories. Tlic clinical pathologist and the 

twhmcian must alu-ays be on guard lest these objects be erroneouslv 
reported as animal parasites. 


THE IMPORTANCE OF THE ISOLATION AND IDENTIFICATION 
OF TUBERCLE BACILLl'f 

^ILLIASt ir. FELD.^L\^' an'b ALFRED C. X.kRLSON 
stration of the duignosis of tuberculosis b the demon- 

reride„r r »' sieniBcnee, 

ISrLw fn Pfrumptive Alllmugl, 

the correct dia™ signs sn characteristic that 

twpulatioo tjcco^e suremiog tulierculous patients from tile general 
lesfet are SSed 'I-' '““"t 

become more imporlanl dcnionstraling the mfcclivc agent 

tory means for its .Ufi -i i-” ‘neidence of the disease recedes, labora- 
lo nilh^afer fr^ ?[ resorted 

concerning the safety *!”**'”"* °^ hir-reachiiig iinjiortance 

patients must l>e bas’wl ® ‘^/"™""'ty of the metlically rehabililaled 
tul>crclc bacilli allhotitrl. iL patients continue to shed 

nrreslctl. ^ clinical signs suggest that the diNcase b 

deni'oi’uln'nm'cl™",' r**" “ost also Im considereil. Kvi- 

in a court of law if ik„ a:/*' ®\“.*"h<?rculous infection is more convincing 
, _ * 's haswl sc|uarely on the fact tlwl tulicrcle 

liip pnir«liirrj mrntii>ni.a ,i 

»lilute of K»pcrimenl»1 M„ti„ ** Pfrwnl time »,y t|ie aulhors at tJir Iii- 

♦ Al^lrae. o, pap,, .t'a.lle. 

'^inmiJinUiejoortiat-taiwet. CT.-SSO-ill (June) 1017. 
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bacilli u-crc dcnionstratccl nnd definitely identified. Many diseases and 
cnndilions of ob'wrure cause masquerade clinically as tuberculosis and 
their nonlulwrcitlous character h beat established by methods designed 
to reveal tubercle bacilli if they are present 

DEMONSTRATION OF TUBERCLE BACILLI IN INFECTED MATERIAL 
For detecting tubercle bacilli in clinical material, the laboratorian has 
recourse to many procedures. Listcil in order of their reliability the pro- 
cedures arc: (1) the animal-inoculation lest. (2) cultural methods an 
(3) direct staining by the Zichl-Xeelscn mcfho<l We have hatl no evperi- 
cnce nilh fluorescence microscopy nnd arc not prcparctl to evaluate t e 
metho«I. 

Cultural proce<lures for the detection of tulicrcle bacilli have raacbe 
a high degree of eflicicncy. However, more positive results w ill be obtained 
by the inocidation of guinea pigs Ilian by cultural methods Because o 
circumstances inherent in the materuds submitted for evamination, neither 
animal inoculation nor cultural atlonipls will yichl as many positive results 
as are possible if suspected materials arc used to inoculate both culture 
mediums and guinea pigs. Finally, it shouhl be remembered that although 
one may properly question the Identification of tubercle bacuh based on 
acid-fastness, cultural characteristics and other physical attributes, the 
results of animal-inoculation tests arc usually unequivocal. 


AN ADEQUATE ROUTINE FOR DEMONSTRATING TUBERCLE BACILLI 

It might be proper to suggest what constitutes an adequate routine 
for demonstrating tubercle bacilli in material obtained from patien s 
8uspect«l of having active tuberculosis. 

Assuming tluit the material to be cxjmine<l is delivered to the laboratory 
in a satisfactory condition, the specimen should be subjectwl to the following 
procedures, . _ 

1. Direct Smear Examination with Carbol Fuchsin Following ton- 
centration if Necessary. — No preparation should be considered free of 
acid-fast bacilli until it has been esamincsl systematically for a period 
of ten minutes. Conversely, no specimen should be considered definitely 
positive if only one or tno acid-fast b.«cilli are found. 

2. Cultural Rletliods.— A medium of high efficacy should be chosen. 
A large-sized specimen shouhl be provided it possible. The specimen should 
be concentrated by treating preliminary to culture with 3 per cent solution 
of sodium hydroxide or 5 per cent solution of oxalic acid. Cultures should 
be incubated for a minimum of eight weeks before being discarded as 
negative. The growth in "positive” lubes should be staine<l by the Zichl- 
Neelsen technic and examined microscopically. 

3. The Inoculation of Guinea Pigs,— Large guinea pigs weighing 1 
pound (0 5 kg.) or more should be used. Two animals should be iiioculatc<l 
with each specimen. Animals of the same sex shouhl be caged togetlicr. 
The suspected material should be injected subcutaneously, preferably 
suprasternallv. Except in instances m which one animal dies as a remit 
ot sensitivity to a large dose of Old Tubc^hi. injectcl four wee^ after 
inoculation, the animal shouhl be kiUed for necropsy after eight weeks 
of observation. 
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4. Reporling Resnlts.— Results of laboratory findings should be based 
entirely on objective observations. Consequently, results obtained by 
exa^alion of direct smears should be reported cither as “add-fast 
baciDi found” or “no acid-fast bacilli found.” as the case may be. It b 
entirely presumptuous for the laboratorian to report the presence of 
Myobactenum tuberculosw on the basb of the presence of add-fast badlli 
m smears. 

Cult^es containing colonies of add-fast bacilli should be reported as 
gro^ tubercle badlli” or “no growth after eight weeks’ 

mrabation. If groi\'th of add-fast badlli b obtained which b not typical, 
f^her studies mcluding pathogenidly tests should be made before ar- 
riving at any conclusions. 

Re^ls ot animal-inoculalion procedural may be reported as “lesions 
of tuberculosis present" or "lesions ot tuberculosis absent." 
tuhl^^°“'‘* *'>' ”>»)»■■ responsibility for the diagnosis ot 

square y on the eliuieiau. He should be IbLugUy 
Emmons?! fd ““"s by "liioli tubercle bacilli can 

SorSn^f f’ 'u'* "‘b “b' reliabaity and 

elS^Tb^idd “ ^fbmllted to the laboralorj. the 

the s^b to? lubS^l' nr- U>e eraminnUon should be. If 

tion S .1 .t”?'"; “ *“ “O'-' Iban the routine eraiulna- 

procedures. ’ ® ° °Stst should be consulted concerning additional 


SQUAMOM CEIX CMC^-OMA IN SITU: HISTOPATHOIOGY 
AND CUNTCAL DATA L\ SI.Vry.NINB CASES* 

'WtXIA.M D. IXXBE un> JOILN It. JIcDO.N’AU) 

from ordinary*^l!e^t^b^^s'o specilic disease entity and differs 

go beyond the »n£'"? l"" 

Prom the slndv ot1l° if 'P^b'bun. from srhieh it originated, 
study of the llte^ture on Ri^err^"* “f la' “ 

I’aget’s disease, Bowen's .. ^1*? ”*PP*®* cxlramammary 

concluded that ail of the., d* 'atradipidcnnal epithelioma it is 

confine it. f*"«"bng the boundaries of the epithelium nhich 

carcinomas. att??\-llr?in?°|leri'<S"orS'' "I"”™” "11 

membrane and become invasive How penetrate the basement 

is possible. 'n'a.ne. Ilowcrer. it seems reasonable that this 

• Abrllart c, p.pe, „b„i„rf Sar„„. Cy,,,^ 
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JIultiple squamous cell carcinomas may be oil in situ, or both pene- 
trating squamous cell carcinoma and squamous cell carcinoma in situ 
may exist in the same patient nt Oic same time. 

The occurrence nml removal of one squamous cell c.ircinoma in situ 
does not indicate that subac<jucnt squamous cell carcinomas of the same 
location u ill be also in situ. 

Squamous cell carcinoma in situ docs not metastasize to the regional 
IjTnphatic nodes. 

Five-year survivals for squamous cell carcinoma in situ are high. No 
patient in the group reporlwl died as a result of squamous cell carcinoma 
in situ. 

Squamous cell carcinoma in situ of the nipple bears a less favorable 
prognosis as it is associated with an adenocarcinoma in the depths of the 
breast. The prognosis then becomes Ibc same as that for any other breast 
cancer. 

-Ml grades of malignancy of squamous cell carcinoma in situ may be 
found, but the grade of the nialignancy is of histologic interest only. 
It bears no relation to the prognosis. 

Squamous cell carcinoma In situ U often found associated w ith keratosis 
or leukoplakia. 

In DO case, except in those patients with squamous cell carcinoma in 
situ of the nipple, was there found an associated cancer of deeper-lymg 
structures such as the sweat or scb.accous glands. It is concluded that 
squamous cell carcinoma in situ begins of itself within the cells of the 
squamous cpithcliuia. 

Wde local excision of a squamous cell carcinoma in situ is apparently 
adequate treatment, Extensive radical dbscctions, except in case of 
squamous cell carcinom.a in situ of the nipple, and roentgen therapy as 
an adjunct seem unnecessary. . , . 

The term “precancerous” should be discarded. Either any given lesion 
>s cancer or it is not cancer. 


EXTRA-ABDOSIINAL desmoid TUMORS; THEIR DIFFERENTIAL 
DIAGNOSIS AND TREATMENT* 

JAMES E. JIUSGnOVE and JOHN It McDONALD 

Desmoid tumors are benign fibrous neoplasms, which have the p«u!iar 
characteristic of locally invading and destroying the adjacent striated 
muscle. They do not raeUstasize and there is no evidence, in the study 
reported in the complete paper, of a desmoid undergoing sarcomatous 

change. 

Two theories of origin have been presented; namely, (I) that of a rela- 
tionship to trauma and (2) that of an endocrinologic basis. 1-orty-one 
per cent of the thirty-four patients definitely linked the onset ol tae 
tumor with some previous trauma- However, only three of the Uurly-lour 

• Ab,tract or paper pubUshed in full in tie Archive* of Pathology. (In press. ) 
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tumors showed a trace of hemosiderin on microscoj)Ic examination. Thus, 
the histories tend to corroborate the traumatic etiologic basis while the 
microscopic findings tend to disprove it. 

There is strong evidence that the endocrine glands may play a part in 
the origin and “physiologj"*’ of these tumors. 

Desmoids are rare, but if the surgeon and the pathologist will keep 
them in mind, they will no doubt be found more frequently in the fiiliirc 
than they have been in the past. 

The extra-abdominal desmoid, like its. countcrjiart in the abdominal 
wall, IS found more often in the female, the ratio in this present series 
being 2.4:1. 

In an attempt to diflerentialc Letmecn dcsmonl and loir-Erade fibro- 
rarcoma, the follomng microscopic criteria are imporLlnt: (I) Encapsu- 
lation; A treU-circumscribcd. encapsulated iibroBcnic tumor should be 
considered malignant until proveil othenvise. (2) Celhilarily; An nccllnlar 
bbrous tumor mil usually be benign, nhile a high degree ol eellularilv 
dehmtcly points toward malignancy. (3) JlitoUc Cgures: Fibrogenie tumors 

"-ill' numerous roilolie 

canno^t bT 'Snant. lion ever, tuinora sliosving infrecpicnt mitotic dgures 
this charnel ^"'gn or malignant class on tlie basis of 

Ir. natbolo • ■ T '’““‘ologie mltolic figiires: Finding one or 

Mil? TW ™ I maliRnaticy. (3) Tumor giant 

CeUulm*^Mrkt I r "'n'iennnl fibrogenie lesions (0) 

varia ion in Thl nueloolif As the cellular 

naaey » Joes Ihe tendency toiraril malig- 

esc'isio'n “t‘ is'drZ'M ■ ‘i!'!!"”'* '>0 *>e»>e'l by radical 

'n iMarina dimo?? K "'"‘'‘''"'"‘eo" ea.vs and radium arc of value 

ll.cm'‘?l"ucl,''Vo“ b' V''’ "> *'■' inoperable eases, but 

under review was .^"'hio'h ' 'f|- oatni-uMoininal desliioiiis 
and irradiation forms of tLm? “ '“'‘'es’fnent of the surgical 

trial of endocrine therapy eosearcli m. and eliiiic.al 


SAL.MO.N-ELLOSIS: EXPERIENCES IN MILITARY AND CIVILIAN 
PRACTICE* 

LUCIVN A- SMITH 

iml!?mnt for till 3i^'T !" “''nonellosi, masquerades, it is 

of fOvers of .;ndelem,introrip°„!“r™”re™J i?'. 'Iilie™li..l diagnosis 
those conditions wliieli may be seen na eoniplic.riioir," n't asImo'nXsi" 
•AbnJ|pa.ntoI paps, psUUWL. tun » SSl-SSO (.Vuv.) 1517 . 
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Incrca<o<l recognition of the variegated manifestations of the disease will 
lead to an incrca<5c in the frequency of its diagnosis. 

Obsci^-ations were made on lliirly-six patients seen in an army station 
hospital in New Gninc«i and in Luzon. Philippine Islands, and on four 
patients at the Mn\o Clinic. There were seven infections with Salmonella 
paratyphi A, twcnly-fivc with Salioonelha paratyphi B (scholtmtllleri) 
and eight with Salmonella strains of group C. The Salmonella strains of 
group C encountered in the mililarj' serv'ioc were identified by the Nine- 
teenth General Ldioratorj’ of the United Slates Army. In the civilians, 
identification was made by the Minnesota Department of Health Hos- 
pitalization was not requirotl for |>erh.aps thirty suspected patients in the 
army and for eleven civilians, and observations on tlicse are not available 
No deaths occurred in any of the patients seen. 

The fact that salmonellosis is primarily a septicemia evplains the ne- 
cropsy finilings of mesenteric adenitis, splenic .and hepatic changes and 
occasionally metastatic abscesses Gastro-inlesUnal changes are seen 
chiefiy as hypcridasia, eilem.i and shallow nlceration of Peyer’s patches 
and sometimes of the lymph follicles of the colon. Injection of the blood 
vessels and thickening of the terminal part of the ileum and of the cecum 
arc important when present. 

The symptoms of salmonellosis correspond roughly with the organism 
involved. Group A organisms commonly give rise to so-called Salmonella 
fever, essentially a septic process with chills, spikes of fescr, he,adache, 
sweating, nausea and vomiting without diarrhea. Group B organisnis 
arc most frequently associated with a brief febrile course combined with 
diarrhea or dysenterj' and periumbilical cramps. Group C organisms often 
lead to a septicopyemic course. • * j 

Tlic physical findings in acute cases may be negligible or may include 
fever, tcn<lernoss of the edge of the liver, localized tenderness over the 
eeciim, rebound tenderness of the lower part of the abdomen and, in less 
than 10 per cent of cases, enl.irgcment of the spleen 
Five points about salrDonellosis deserve consider.ition.^ The first is 
eoucemed with diagnosis. Ail who have sludietl salmonellosis will conredc 
diat the diagnosis is essentially a laboratory one, w’ith reliance on bloo 
cultures, cultures of stools, urine or bile, and on the blood agglutination 
tests Mention should be made, though, of the value of proctosi^oi o* 
scopic examinations in acute salmonellosis. Proctoscopic studies 
bacillary dysentery due to shigellosis show that the mucosa of the bowe 
even within two hours after the onset of sjTnptoms may show certain 
diagnostic characteristics. These include diffuse edema and reel hj pcremia, 
niucos.aI hemorrhages of splinter or ecchymotie size, tiny piiihead-siz 
niucosa! abscesses, exudate forming a pseudomembrane, and^ perhaps 
widely distributed shallow irregular ulcers. I have never seen this picture 
in cases of acute salmonellosis except in one patient who abo had acu c 
shigellosis. The proctoscopic examination in acute enterocolitis has, then, 
peat negative value in excluding acute shigellosis. It has a positive 'a uc 
in a few cases of salmonellosis in which certain findings arc suggestise o 
the diagnosis. These findings are a diffuse pink velvclj- edema of the mucosa 
"ith obliteration of the normal vascular markings, hyperpl.isia o le 
submucosal lymphoid follicles and sometimes small oval shallow ulcers 
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sitting on the surface of the follicles trith very little evidence of mucosal 
reaction. 

The second point concerns complications.' Those encountered in this 
group of patients are shown in the tabulation. The only significant coropli- 


TABULATION’ 
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right hip did not undergo aspiration of the joint. One civilian with dysen- 
tery. blood in the stooU, vomiting, and cliilU and fe\cr off and on for ten 
days had marU-d rclKmnd tenderness of the lower part of the abdomen. 
His infection was iliic to Salmonella oranienburg. 

A third consideration is the fact that the surgicid asp^-ts should be 
emphasized liccaiise of eases in which generalized and localized peritonitis 
occur and because of the cases in which the findings simulate those o 
appendicitis. In the service, two patients not included in this senes w o 
had acute superficially ulcerative enterocolitis, as visualized on proc o 
scopic examination, also had obslrucli%c appendicitis proved at operation. 
Two other patients, who were llioiiglil to have acute appendicitis, had 
acute ileitis probably due to acute salmonellosis. One civilian with pain 
in the lower part of the abdomen and tenderness m the nght lower quad- 
rant underwent appendectomy, at which lime intense injection and velvety 
ihickcniiig of the cccurn and terminal part of the ileum were a so presen . 
His first diarrhea dcvclopcl after operation and for seven da5;s he had a 
typical febrile course. Stool cultures showed Salmonella oranienburg. 

n.e fourth point is the question of wlielher chronic diarrhea may arise 
as a result of acute salmonellosis Bowel complaints and » tendemr to 
diarrhea and anorexia continucil for a week to a month m P®*' , . 
the patients with acute enteritis in spite of trcntnicnt, the re le 
and the disappearance of Salmonella organisms from the stools. « the 
form of acute salmonellosis which is associat^ with enteritis is no » 

I believe it may be a source of chronic diarrhea. ... ..j 

The fifth point concerns treatment. Tins is not ^op satisfactory and, 
because of the natural course of the disease, results are difficult • 

Sulfaguanidine, bismuth, paregoric and tincture of iodine were | 
the first eases but w ithout effect. Sulfadiazine, given three days m amounts 
usually entirely adequate to control sliigcllosis. ameliorated 
and stool cultures became neg«ilivc only to be followed by ,, ,. 
chemotherapy was discontinued. Best results were obtained wi su 
zine in doses of 4.0 gm. initially, 2 0 giii. every four hours for ^our doscj 
1.0 gm. every four hours for four doses, and then 1.0 gm. eve^ six hours 
for seven to twelve days of Irealmeiil. Vomiting occasionally’ made u 
necessary to give the initial doses intravenously. hen fc\ er was p , 
two days usually elapsed before a definite fall of temperature 

In acute bacillary dysentery due to shigellosis, diagnosis may be made 
by proctoscopic examination within as little ns two hours a er 
of the symptoms. If sulfadiazine therapy is begun within the first twenty 
four hours after the onset of symptoms, my experience has l^en tnai 

the patient could be promised cessation of lus dysentery by e , ‘ 

This dramatic response docs not occur in acute salmonellosis and. although 
the patients feel more comfortable on treatment, those wi „i 

usually continue to have loose stools for a number o days to se^rai 
weeks. Disappearance of Salmonella organisms from the stools dun g 
sulfadiazine treatment occurs slowly and positive cultures are likely to 
recur if treatment is not continued long enough. 
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THE DUGNOSIS OF HISTOPLASMOSIS IN ULCERATI\'E DISEASE 
OF THE MOUTH AND PHARYNX* 

LYLE A. ^"EED axd EDITII XI, PARKIIILL 

The clinical manifeslations of histoplasmosis vary extensivciv and may 
appear as ulcerated or indurated lesions of the ora! cavity simulating 
those of tuberculosis, malignant disease and leishmaniasis. 

Biopsy spwimeiu may contain the oi^anisms in sufficient numbers to 
warrant a diagnosis on histologic examination or the organisms may be 
so scarce as to render an etlologic evaluation impossible. 

The organism Histoplasma capsulatum,” sihen present in biopsy 
specimens, may be easily isolated by inoculating the emulsified tissue onto 
blo(rf agar conlainmg SO units each of peniciUin and streptomycin per 
cubic centimeter of medium to inhibit bacterial grouth. ThU is a suitable 
medium for other mycotic agents such as Blastomyces dermatitidis. 
Coreidioides muuitis. Cryptococcus hominis and others. 

Biopsy specimens should be handled so that adeouate material may be 
>>a'leriologic investigation if the histologic 
examination does not reveal a neoplastic process. 
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poslural hjpotcn^ion in a pilot is disqualifying for a similar reason as 
iwintcd out b\’ SIcFurlanii and liis co-workers At present llie most com- 
monly accepted mcllioil of examining for postural liypolension is to haxc 
llie examinee rest in a supine position until a basal blood pressure and 
pulse rate are obtaineil. Tlie examinee then stands erect for three minutes 
and the blood pressure and pulse rate are again taken If a signifleant fall 
in blood pressure and rise in pulse rate occur or if the examinee evinces 
any signs of unconsciousness a diagnosis of poslural hypotension is made 
Exidcncc of signs of unconsciousness is of more importance than the 
finding of a fall in blood pressure alone. In the examination for postural 
liiliotension it is also helpful to elicit any history of unconsciousness 
occurring on rising from a supine position. In passengers neither a hyper- 
sensitive carotid sinus reflex nor a poslural hiTiolension contraindicates 

flyiug. 

^uiv-ular heart disease or hypcrlcnsion lias always been considered a 
contraindication for flying a pLine. Tliis question has not been finally 
seltlefl. Although there has never been a satisfactory sLatistical analysis 
to dctcnninc the incidence of sudden unconsciousness in patients who 
have valvular heart <!isease or hypertension, it is suspected that it would 
he very little higher in these patients than in a control group ^ct the 
chief reason for considering these two conditions contraindications for 
piloting a plane is the supposed increasctl likelihood of sudden unconscious- 
ness or weakness. A jicrson with severe hypertension or severe valvular 
heart disease should not fly a plane. In addition a person with cardiac 
decompensation caused by either of these two conditions or by any other 
condition had best fly as a passenger only when absolutely necessary and 
when there is adequate oxygen available. A person with cardiac decompen- 
sation already has anoxia and the added load of the anoxia of altitude on 
an already Impaired circulatory system may liave harmful effects. The 
nervous tension associated with flying may further aggravate the cardiac 
Condition. In the final analysts a person svith mild uncomplicated lypor- 
tension or well-comjiensated valvular heart disease can probably pilot a 
plane w ith safely. One w ho has moderately severe hypertension or valvular 
heart disease with even minimal cardiac decompensation had best not 
fly a plane. The passenger with either lij-perlcnsion or valvular heart 
disease can be transported safely by plane unless he has severe h>'pcr- 
^nsion with a history of the complications of hypertension or unless lie 
has frankly decompensated valvular heart disease; in these latter events 
the passenger had best not fly. If it is necessarj' for these patients to fly, 
o^gen should be administcreil to them from the ground up. 

Ihe role of coronary heart disease in aviation has been emphasized y 
Benson. Graybic! and Aid arlatid. and White. This condition is of a more 
serious nature in the pilot than the aforementioned types of heart disease 
because of the suddenness and sex erity of the atUcks. Evidence of roronary 
J'sease in a pilot should contraindirate flying by that person. Coronary 
heart disease in the passenger must be handled as an inilividual problem. 
It is best not to fly for a conaderable period of time after myocardial 
Jjdarction. A person with easily induced anginal attacks had l»st not >. 
I*>e patient who may have marked apprehension to flying which aggra- 
vates his coronary disease had best not fly. A trip by plane that nccessi- 
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tates going to higher than norma] altitudes should be contraindicated for 
a person Tvnth coronary disease. Generally the patient who has severe 
coronarj' disease should be advised not to fly unless other forms of trans- 
portation would put even a greater strain on the heart; if he docs flj*, 
oxygen should be administered at any altitude above 7,000 feet and a 
mild sedative prescribed to allay any nervous tension. 

Diseases of the respiratory system vary in their role as contraindications 
to flying. The common cold, sore throat and sinusitis all may increase 
susceptibility to aero-otitis and acrosinusitis. The application of tlie usual 
vasoconstrictor drugs, such as amphetamine (benzedrine) or 2-amino- 
heptane sulfate (tuamine), may shrink the tissues in the nasopharjTis 
and nasal cavity so that the middle ear or accessorj* sinuses can be ade- 
quately ventilated. Bronchitis, bronchiectasis, pneumoconiosis, pulmonary 
abscess and bronchopnic carcinoma are not in themselves contraindica- 
tio^ to the patient’s fl>ing as a passenger unless such conditions are 
sufficiently severe as to cause respiraloij' embarrassment. In the latter 
^ent these persons should not fly unless ovj-gen is available and is used. 

atients suffering from pneumonia also should be given oxj'gen when 
Hjang even though no evidence of respiratoiy impairment is present 
IS 13 done for the reason that Uie patient with pneumonia already has 
endogenous anoxic anoxia and the addition of even a further slight anoxic 
nnoTia as a reMlt of hU goiag to alliluje may be sufficient to cause He 
^tienl pave touble. The advisabUity of Bying on Ibe part ot a patient 
mUi active pulmonary- tuberculosis U in question; certainly it the lesion 
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of gases at increased nlliludes. With ibc use of pressurized cabins in 

planes this danger will be entirely rcmoicd- 

Gallbladder dhease in a pilot should contraindicate his fljing b«ause 
of the danger that sudden acute colic might render him incapable of 
fljing a plane. Gallbladder disease in a pas<enger in no -way interfere 

with plane travel any more than with anj other form of travel The se\cri j 
of chronic diseases of t!ie small and large intestine in the pilot will de er- 
mine his ability or inability to fly. In the passenger those diseases are 
usually of little consequence in determining that person’s risk in tljmg- 
A disease that is frequently o\erlooked and jet may be of verj" sen<ms 
import in fl\ing is acute gastro-enterilis in the pilot. The reasons is 
disease is of importance in the pilot arc its frequent occurrence and at 
times its acute debilitating effect which may so weaken the patient ^ a 
he is incapable of carrj’ing on his «lulies ns a pilot. There have l^n inci- 
dents reported in which a pilot has been suddenly prostrated by acute 
gastro-cnlcritis with severe vomiting and diarrhea. The sudden exaw 
bation of the disease when the pilot is in a plane may be explained by the 
hj-pcrirritability of the gastro-intcstinal tract induced by motion of the 
plane and the expansion of gnstro-inlcstinal gases which occurs at altitude. 
For the passenger this group of diseases is of little significance in so ar 
as determining the ability to fly is concerned. . 

Gemto-urinarj* diseases do not play on important part m aviation 
either from the standpoint of the pilot or the passenger unless thej- are 
ses'ere. A renal or ureteral calculus is always a potential danger in a P» o 
because of the possibility of sudden se%ere colic and collapse. Gonorrhea 
in itself is no contraindication to a pilot’s flying unless Lis general pl^’Sicai 
condition is so seriously impaired that be cannot catiy out proper j is 
duties in flying or unless the treatment for the disease might interfere 
with proper flying. 

Active sj^philis is adequate cause for suspending a pilot from njmg 
until the clinical signs and symptoms have disappeared and imW the 
patient is noninfectious and has been adequately adjusted to the disease 
and treatment. With the advances in the treatment of sj-philis which 
have resulted from the use of penicillin and from more rapid treatment 
with the arsenicals and bismuth, these requirements can be usuaUy met 
in four to six weeks. It must be emphasized that the serologic test Jor 
sj-philis is not considered a test of efficacy of treatment or degree of activity 
of the disease except in early syphilis. Therefore, providing ^the pa icn 
has been adequately treated and there is no evidence of active syphilis, 
the results of the serologic tests may be ignored in determining the qua i 
fication of the person for flying. Syphilis in a passenger docs not contra- 
indicate flying unless the disease is in an Infectious stage. 1 1 

Diabetes mellitus of even mild degree occurring in a pilot shouia DC 
cause for permanent grounding because of the dangers of diabetic 
and hypoglycemic reaction. Observations on passengers with diabetes 
mellitus have revealed no serious effects from flying. Ilypennsulimsm 
from any cause is a definite danger when it occurs in a pilot, llj'pcrthy- 
roidism or hypothyroidism of such a degree as to be clinically evident 
is a contraindication for a career of fljing; either disease in a passenger 
in no way should interfere with his flj-ing. 
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Diseases of tbe skeletal system, such as various t\7)cs of arthritis, 
residuals of poliomyelitis and fracture deformities, are to he judged solely 
by the amount of mechanical interference present in the person handling 
the controls of a plane. 

The aerial transportation of patients who have intracranial injuries 
was accomplished by the armed ser\'ices without adverse effect. In order 
to combat the anovia of brain tissue assocLited with increased intracranial 
pressure, oxj'gen should be administered from the ground up iluring flight. 
Enccphalo^aphy or ventriculography within the past seven tlays or any 
condition in which intracranial entrapment of air is demonstrated is a 
contraindication to travel by air. 

The psychotic patient should not be transportctl by air because of 
the difficulty in controlling him on a plane and because of the potential 
danger that he may get out of control and do damage to the ship and 
crew. Tl^re is no contraindication for the psychoncurotic patient's dying 
except that these patients are usually more prone than usual to suffer 
from airsickness. 

The patient with severe anemia is already suffering from an anemic 
anoxia If that patient is taken to high altitudes, there is superimposed 
an anoxic anoxia and tbe patient may evidence clinical signs of anoxia, 
thus, the severely anemic patient should receive oxygen on flving to 
prevent this complication. Tl,c sUghlly anemic patient can usually lie 

anspor j air without difficulty because the anemic anoxia is so small. 

SUMMARY 

advances m aircraft arc lessening the number of medical 
Tn? ^ ^’fl^citney of oxygen systems 

than fonfir-rlv lI" of sucli systems has made it safer now 

who have rf»«n' lij-poxia to fly. This includes the patients 
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ebfonic, surgery in.51* 

furgical treatment, W8 

. failure, BBMgemenl, in aged, 

Hemangioma, of nmulh, 464 
llemaloma, chronic subdural, 681 
intracerebral, 683 

intracranial. 580 . 

Ilematur:., elaical lyaiSaaee 
ItoapWia, toe eel ]oait eiaa^e 1”. 
llemerrbitfe. dioitaaiol eaiujaR 
from esophageal vances, 80 
gastrointestinal. 19, 104 

m duodenal ulcer. 56 , „ ais 

nnaiiarlum. intca-utenne pacic m, m 

“Sdieaiaiel .totoaeoa. u.e at. 


Willi prelatoe. (latoi) 

858 

tolerance lest, 853 
Hepatic. See Xtcer. 

Hepatitis, acuU, 66 
and duodenal ulcer, 55 
infectious, 74 

H^^ ’dlapbragmatic, x-ray diagnosis of. 
644 

hiatal, esophageal. 1. 530 

Ilip, cup arthroplasty of. 480 

ilirumine cephalalgia, cbn.cal ^Ueni. 556 
Histoplasmosis, diagnosis of. 799 
Hoeroone. adrenocwlieotropic. pituitary. 

sui^cal aspects. 275 
arterioles in. 896 
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Hypertension, pulmonary, witim lesser cir- 
culation, 339 
surgical treatment, 593 
thiocyanate in, osteoporosis after, 5(« 

Ilyiierthyroidism and pregnancy, 251 
exophthalmos in, 411 

Hyperventilation, and fractional respiration 
disturbance, 561 

Hypothrombinemia, blood transfusions srilh 
vitamin K in, 357 

Hypoxemia test in coronary insufficiency, 320 


ItEOCECU. region, granulomas of, secondary 
to appendicitis, 115 
Infants, behavior, disturbances of, 612 
unapproved, 612 
osarian tumors in, 232 
premature, "three months” colic in, 176 
self-regulating feeding program tor. 741 
transurethral resection in, 212 
Insulin allergy, benadrjl in, 782 
Intervertebral disks, protruded, 590 
Intestinal disease and irctalgia, 1C7 
obstruction, endometriosis as cause, 1 16 
surgerj , pre-and postoperative rare in, 173 
worms, laboratory studies for, 783 
Intestine, blind segments of, after slde-lo- 
side anastomosis, 115 
small, ulcers of, 114 
x-ray studies of, 640 
Intracranial hematomas, 5S0 
pressure, increased, sj’tnptous, 579 
Intra uterine pack in postpartum hemor- 
rhage, 235 

Irradiation S>ec Roentgen therapy. 

Irritable bowel syndrome, 129 


Jaundice, homologous scrum, 70 
m cholec}stitis, 73 
Joint changes in hemophilia, 494 


KE-MP.VTR’a diet in hypertension, 29> 

Kidney, solitary, epithelioma of pelvis of, 1S6 
Yinee, internal derangement of, 434 
Kraske operation, 164 


L.sCToa.tciLLr8 casei factor, effect on blood 
changes in rat, 310 

Laomgectomy in carctooma of larynx, 449 
Laryngotracheobronchilis, acute, 538 
aerosol therapy in, 570 
Larynx, earcinoma of, 444 
epithelioma of, x-ray treatment, 654 
Leishmaniasis, lalioratory studies in, 785 
Letterer-Siwe disease, 379 
Leukemia, urethane in, SCO 
Lipid metabolism, disturbances, 374 


Xaver rnirhosis and duodenal ulcer, 55 
disease, chronic, advances in treatment. 82 
coma, treatment of, 80 
recent advances in, 73 
extract nllergy, antihistamines in, 782 
iyniph front, 01 
Lobster-claw foot, 491 
Lung abscess, pulmonary resection of, 553 
Lupus vulgaris, calciferol in, SS7 
Ljrmpb from liver and thoracic duct, 01 
Lymphogranuloma, venereal, 141 

hIsiARia, laboratory studies in, 784 
therapeutic, termination by cliloroquine, 
389 

Mallet, surgical, 534 
Massage in arthritis, 682 
Meckel’s diverlieulum, complication of, 112 
x-ray studies of, 644 
iledical education, 781 
hlediterranean disease, ulcers of leg it), 402 
Mtei^’a disease, 433 
Meningitis, penicillin In, 71 1 
Menstrual irregularities, irradiation in, 229 
hlemirial diuretics in congestive heart fail- 
ure, 294 

Migraioe. ophthalmic, 603 
Miles’ abdominoperineal operation, 162 
Mongi^tsm and preventive medicine, 009 
Mouth, hemangioma of, 464 
Myalgia, clinical pat tern, 454 
Myasthenia gravis, thy mectomy m, 276 
Mycosis fungoidcs, nitrogen mustard in, 386, 
390 

Myeloma, multiple, diagnosis of, 365 
Myocardial infarction, acute, anricoagulnnts 
in, 310. 347 

esophageal electrocanliogram in, 322 

N'ASowtAnTVT, cicatricial stenosis of, 440 
Nebulizalion. See Aerotol thnapy. 

Neck infection after tonsillectomy, 442 
Necrolnosis lipoidica dialiclieontm, 379 
Nephritis, chronic, in childhood, 333 
Neuralgia, glossopharyngeal, diagnosis and 
treatment, 600 
of face, 500 
ophthalmic, 602 
splienepalaline, 602 

trigeminal, diagnosis and treatnicot, 596 
Neuritis, retrobulbar, chiasmal lesion*. 416 

diagnosis, and treatment, 414 
Neurosis of alxlominal wall, bloating in, 169 
N’icoUiue acid in vasomotor rhinitis, 439 
Niemann-Pick disease, 379 
Nitrogen mustards in niycos’is fungoiJe*. **6, 
390 

Nocatdio'ls, 560 

Nose conditions, treatiuenl in, 434 
drops misuse of, 436 
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Obesitt, 7M 
Bodocritif fictOR, TP) 

Obslclncs, uncsthrsia in, fi99 
Ofciipational therapy in arthrili", 6S3 
Omentum, greater, primary idiopathic in- 
farction of, 110 

Onehocercia'is lalioratiiry studies, 787 
Ophthalmic migraine, C(I7 
Osleo-arthrilLS diapnasis 50C 
OsteoporoMS after lliioejonate treatment 
hj-pertension, SOi 

OliUs media, foreign twxlies causing, 4?J 
Otosclerosis, fenestration operation in, 421 
treatment, 133 

Ovarian dj-sfunetion, low-dosage irradiation 
in, 227 

tumors in infants and thiUlren, 232 
Oijgen administration in eariliac failure of 
ageil, S03 
conveyer, COl 

saturation in congenital heart disease, 323 


Paix, back, inters erteliral disk, prolfuslcsj as 
cause, 390 
eiopbageal. 313 
in shoulder, 470 
and tm, 173 

low back and sdalie, operation for, 475 
rtncreie, calcification of, 07 
carcinoma of, ^VhippU operation for, 80 
disease of, surgery for. 81 
heaii, resection of, gsstrolnlesltnai effici- 
ency after, 110 
in ursnla, 9G 
PaacrestectoBiy, 01 

I’amthyroid inaulTicieiicy. i-ray diagnosis of, 

Talent ductus arteriosus. 298 
clinical features, 323 
Tediatncs, antibiotics in, 710 
Tediculosia, treatment, 385 
Tenicillm serosol. 713 

la bronchial asthma, 507 
mhronchiccUsis, 511, 568 
inlarjngotracheobronchitis, 570 
in pneumonia. 569 
in sinusitis, 568 
m dermatology, 38.* 
in medical conditions, 731 
'» pediatrics, admmUlration of, 711 
!" ‘"hacutc bacterial endocanlilw, 290 
'1 syphilis, 381, 887 
toxicity of, 718 

enis. dLvase of, radium therapy of, 051 
en^lial in intras-ecoiis anesthesia, C3T 
eplic ulcer, vagus nerves resection for, 11 
p _ _ indications. 15 
ejiTouie 8 disease, radium therapy of, 651 

n&dosa, centra! nervous system 


Fnicarditis, acute, nonspecific, 314 
chronic constnclive, surgerj in. 810 
penicillin in, 71 1 

PernicMiis anemia, pteroylghitamic atid in, 

SGI 

Physical therapy m artbriUv C79 
riacenla. circiiniTallate, 212 
lleural enuialion after pneumonectomy, 557 
Pneomooectomy. pleural exudation follow 
ing. 557 

Pncunwinia, penicillin aerosol in, 569 
Polmmyelilis. present toncept of treatment. 

Polya type gastrectomy m duodenal ulcer, 61 
Polythene film as dural substitute. 585 
surgical uses of, 780 
Porphyna. with skm roamfesU. mils. 401 
Portal cirrhosis, 78 
Postoperative anibulalioii. 777 
care, in inteslmal surgery, 17 i 
Postpartum heworrhagt, inlra uUnne pack 
in. 235 

sUte, anlkoagulaiita in, 347 
Potassium intoiticalwin in uremia. 367 
IVguaocy, diaWtes and, 258 

h>p«flhytoidismand,231 
inlra-ulenne and eitra-uteniie. 235 
Preopcrative care in itilcsUnal ^^gery. 173 
Preientisc medicine and mongiilism, coa 
Pr«:liti3.factili8l. 142 ,, , 

Pwstalic resection, Uansurclhral, m liiooa 

Prola*mni*&dmine) in nculrahemB hepann, 
350 

Proteinosis, hpoid, 378 

Prothrombin, conversion to 

deficiency after dicuaarol, 354. »» 
Psychogenic rfieiimatism. 306 
Psychosoroalic medicine, in general practice. 
608 

pXI«n.W •!««■. Mto-'nS 

farctioii, 5Gl 

embolum after venous sclcrosine therapy. 
553 . .-ft 

emphysema, aerosol therapy m. 
hypertension. 339 
CTiuscs. 340 

Puimook stenosis, congenital. iJ- 
Pyribenaamine, 386 


DAR microwaves, studies on, 6W 

dioacUve isotopes, um of, 35l jr 

dKAulmeinlhyro.d.d.sease.l2,S 

O^’s 
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TUdruni therapy ia carcinomii of uterine cer* 
vix. frlO 

in Peyronie's litiesse, 6.51 
Rerinlgia and inle^inai dl*eaAe, 167 
nectosigmoid, camnoma of. 162 
Rectum, catcttioma of. 162 
Relapsing fever, laboratory tludlea in, 78t 
Respiratory disturbante, functional. 561 
Retinopathy of multiple selerosii. 418 
Rheumatism, psychogenic, iliffereiitialton 
from rheumatic disease, 506 
Rhinitu, vasomotor, management of, Wfl 
Ringworm infections, treatment, SS5 
Roentgen diagnosis o! calcification of cere- 
bral basal ganglia, 626 
of diaphragmatic hernia, 622 
follow-up m pultnonary disease, ieupoe- 
tance of, 610 

study of small intestine, 610 
treatment, dental consideration. 466 
in exophthalmos, 412 
in ovarian dysfunction, 227 
of bronchial asthma, 660 
of carcinoma of uterine cen it, 610 
of laryngeal carcinoma, 451 
of lar)-ageal epithelioma, 654 
of malignant tumors of testis, 664 


SujiONELLofiia, 794 
Scabies, treatment, 535 
Schoemaher-nillroth I gastric resection. 43 
Sclensis, multiple, retinopathy of, 413 
Serum hepatitis, 76 
Shoulder and arm pain, 4*3 
painful, stiff, diagnosis and Lreatmenl. 470 
Silvestrun-Corda syndrome, T9 
Sinus, maxillary, dental roots in. 466 
Sinusitis, penicillin aerosol in, 568 
Sphincter, external, cyslo-urrthrogniplJc 
study td, 207 

Spinal anesthesia m abdominal surgery, 7DJ 
cord, tumors of, 589 

Splenic anemia syndrome, and portal vein 
thrombosis, 332 

Splenomegaly, differential diagnosis, 335, S30 
Sprue, nontrPineal, lobe arid in, 738 
Squamous cell carcinoma, hlstopathoh^ of, 
792 

Sterility, effect of low dosage radiation, 229 
Stomach, carcinoma of, gastrectomy for, 20 
inadence and detection, 33 
resection, ScLoemaker-Billrolh I method. 
43 

varices, gastroscopy in, 19 
Streptomycin aerosol in bronchiectasis, 541 
development of resistance to, 72t 
in iutesUnal surgery. 174 
in medical conditions, 732 
in pediatncs, 711 
in tuberculosis. "22 


SUBJECTS 

Streptomycin in tuWrculosis of urinary 
trad. I8t 

orgnnisins susceplMe to. 726 
toxicity of, 719. 721 
Sutfasuxidine in inlrstinal surgery, 174 
Sulfatlialailine in Intestinal surgery, 171 
Sulfunamidex in dermalolo)^, 3S4 
in meilieal eundilions, 730 
preopenitivr, in intestinal surgery. 173 
Surgeiy’. slidominal. anesthesia fur. 703 
SurgienI patholojy. 774 
Suspension laryngnscopy in laryngial enrtin- 
oma. 450 

Syphilis penicillin in, SSI, SS7 
Syphifology, recent advances in. SSI 


T.iBts dorMlis, transurethral resection in. 
213 

Teeth and Irradiation. 466 
perforation of roots of, 464 
Temporomandibular syndrome, clinical pnl- 
tem, 456 

Testis, malignant tumors of, x-ray Uiwapy ». 
C6I 

TetnethylanunoDium chlorsde, effect on 
duudcital ucler, 49 

Tetralogy of Fallot, clinical feature*, ,725 
Thenylene, 3S6 
eralualioD of, 390 

Thioeianates in hypertension, osteoporosis 
after, 302 

'Iliroinbosu of portal s elA in splenic anemf.i 
synirone. S52 

'Thymectoiny in in>Tislhenia gravis, 276 
Thyroid disease, radiobdln* in, 273 
gland, adenneartinoma of, 2CC 
thcrap.v, 253 

Thyvotoray in carcinoma of Iar>Tix, 445 
Tonsillectomy, ncch infection after, 442 
Tooth. ?ce TertA and Denial, 

Toxoplasmosis, 587 

Transurethral resection in infants and chil- 
d«o, €12 

prostatie resection in blood dyscrasias, 216 
'Thpicnl diseases, lalioratory aspects of, 783 
Tuberrie bacilli, iwHalion and idcnlihcatitm, 
790 

Tuberculosis, antiLacteiial opproacb m treat' 
ment, 728 

of urinary tract, sltept<wny«n lu. I 
strcptomycto in. 722 
Tumors. Sec also Careinama. 
adrenal cortical, diagnosis, urinary steroids 
in, 2S5 

of hraio. value of early diagnosis, 578 
ot esophagus, 526 
of hand. 474 

of intestine, x-ray studies of, 612 

id posterior fos-w. electro-encephalogram 

ii>,55S 
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Tumors ot ipiiial coni, 589 

of If Jlis, maliRiiaiit. x-ray Uifrapy, OS-l 
OTarian, in itifaiils awl chilJren, 934 
lliyrold, lateral, olxrrant, 9(W> 

Tyrothriem m dcrruatologj, S8l 

UucER, duodenal, 51 

tetraethylamniomum cliloride stuJ»fs in, 
49 

gaslrojejunal, 50 

nonspecific, pnmary, of small mtfslmf. *•* 
of leg m mediterranean disease, 404 
peptic Sec Vtptie ulcer. 

Ulcerative colitis, chronic, 139 
Uremia, pancreas in, 00 
potassium intoxieaUon in, 307 
Urethane in leukemia, SCO 
Urethra, male, carcinoma of, 217 
UreOiral iphincter, role of, in bladder and 
cord bladder, 201 

Unnary bladder, carcinoma of, 189 
steroids in diagnosis of adrenal cortical 
tumors. 285 

tract tuberculosis, streptomycin in. 184 
Uropepsin, disappearance after gaslreclotny, 
in rat, 42 

Uterus, cervU, carcinoma of. radium therapy 


Vagolomy. in peptic ulcer, indications. 15 
mity years of, 17 . , 

V.nm, noph.i!..l, tmtn.ml ol. 

SIS 

gaslnc. gastroscopy in, 19 
^ancose veins, trends m treatment. 349 

Vaaonvjtorrfiimtis See rnromofor 

kemligaUon VI anticoagulants, 

portal tEirombosis of, and Banti s sj drome, 

»:2^iig therapy, pulmonary embolism 
after, 553 

varicose, trends in treatment, 349 

Venereallymphogranuloma. 141 

Venesection in cardiac fadurc of aged. 5U.> 
Vesical neck, transurethral resection in, in 
childfcn. 212 

Vesicovaginal fistula, etiology and preven- 
tion, 243 

[ treatment, 245 _ 

Vinisdiseases, laboratory studies in. .83 
Vitamin Di in hipusTulgans, 887 

I Vitamin K in hypolhrombinemia, 3o7 

tVmrM.E operation tor carcinoma of pan- 
* cteas. 80 

Y ID pancreas disease, 92 


VaotXA, congenital absence of. 217 
Vagotomy in dogs, 18 
m duodenal ulcer, 52 
in peptic ulcer, 11 


XahTiiouA diabeticorum, 877 
dissemmatum. 877 
palpebranim. 374 
tutwtosum, 374 
Xanthomalose*, 874 



